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Fluid-Fusion high 
pressure vessels are 
built with walls as 
thick as 6 inches. 


HIGH PRESSURE STILLS 
Produced by an Advanced Fabricating Method 


Fluid-Fusion welded pressure stills are wholly be- It excludes such common weakening inclusions as 
yond comparison with ordinary pressure vessels be- — and nitrides and produces a fine-grain, ductile 
° ° . . w ° 
cause the Fluid-Fusion method of construction is far . 


advanced over ordinary welding methods ot still man- It fuses the plates together so perfectly that tension, 
ufacture. torsion, and forge stress is withstood throughout the 


: f Id igh i 
The great P. I. W. plate facilities are combined in ‘teelf, aren to 9 wench ee ere Oe ee 


Fluid-Fusion’ still fabrication with an exclusive weld- 
ing process having these unusual features: 


FLUID-FUSION WELDING eae ie 
It is completely automatic and eliminates the variable Your nearest P. I. W. sales office will gladly submit a 


human element. quotation or additional information on Fluid-Fusion 
It is a combination of chemical, mechanical and ther- high pressure vessels. 


mal energy. 
BRANCH PLANT—BEAUMONT, TEXAS 


It offers no restriction to the wall thickness or size of 
vessel to be fabricated. 
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BRAUN 
GAS COOLERS 
































Braun vertical gas coolers in the world’s largest gasoline 
plant. Capacity 30 million standard cubic feet per 24 
hours. The six high pressure aftercoolers (center) con- 
dense approximately 24,000 gallons of gasoline per 24 
hours. 


C-F-BRAUN & CO. 


Manufacturing ‘Mechanical © Engineers 


ALHAMBRA ,CALI FORN IA 


TULSA DALLAS HOUSTON CHICAGO NEW YORK : 
Kennedy Bldg. RepublicBankBldg Neils Esperson Bldg § Engineering Bldg 120 Broadway y 
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y’ Cooper Quality % 
, ina New Small 


Jj 


’ Compressor Unit 


XN 















The illustration shows the new Cooper Type 16— 50 B. H. P. 
two-stage compressor unit. The high pressure cylinder is single ¥4 | 
acting and is an extension of the head of the low pressure cylinder. 
The whole arrangement is simple, accessible and highly efficient. 


For boosting small quantities of gas, air or gas lift plants, small 
gasoline plants or compressing tail gases and weathering gases in | 






refineries this unit is especially adapted. 






The gas engine is of the latest four-cycle type with Timken main 
bearings, drop forged connecting rod with both bearings adjustable, 



















Cooper gas engines are built 
in standard sizes from 50 to 
1500 B, H. P., especially for 
and for general power pur- 
poses. xe 


drop forged main shaft, removable power liner, heat resisting 
valves and self-contained oiling system with filter. The unit is 







designed heavy enough so that it can be converted to a full 
Diesel oil engine in the field. Ask any branch office for 


complete information. 







THE C. & G. COOPER COMPANY 
Mount Vernon, Ohio 






1928 
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Sell the Plant Too 


HE refinery defies the sample case. An orderly layout of steel, brick and 
cement, functioning from extreme heat to winter chill, is not to be locked in 
a portfolio and tucked away under the Pullman berth. 

Yet the refining plant is one of the saleable assets of any concern. It is not 
to be taken along, yet it can be sold and it should be sold. The millions of auto- 
mobile owners care little about the plant in which it is made. But the thousands 
of jobbers, who buy gasoline in tank cars have a profitable interest in the plant 
that is responsible for gasoline. 

Each salesman of necessity carries his samples of gasoline and oils, arrayed in 
neat packages. His specifications and price lists are often good examples of the 
art of printing. Despite the charm of neatness and color, these are still ordinary, 
for each salesman has them. 

But let a salesman turn from his talk of quality, which is important, to a 
description of the refinery. He will get an audience that will surprise him. He 
will have the jobber listening and the office force will drop its work to lend an ear. 

The modern refinery is just little enough understood to give it place in the 
realm of things desirable. Few jobbers ever declined an invitation to visit a re- 
finery. But few of them comparatively ever have the opportunity of visiting a 
refinery. ; 

This interest in the plant and the fact that few jobbers ever have the privilege 
of satisfying that interest leave the situation open for the refining concern to sell 
the plant, to put it in a slang figure of speech. 

A few concerns are taking advantage of this condition by furnishing certain 
representatives with motion pictures of refinery operation. Even this, good as it 
is, has its limits. A film can not be shown in the jobber’s office. A crowd and 
proper conditions are essential to proper showing. 

But each salesman can take the refinery along. With a few ordinary pictures 
and a store of knowledge of refining methods, a salesman can take any jobber 
customer on a tour that will be enlightening. Such an effort will get more atten- 
tion than oil samples and excellent printing. The effort also will assure better 
attention to the contents of the sample case. 

Contrary to the Franklin bit of wisdom as to having cake and eating it, the re- 
fining plant can be sold a dozen times each day afd it will still remain on the yard, 
doing its duty from extreme heat to winter chill. 

Refining plants should be made to do more than manufacture gasoline. They 
are a saleable asset. The refining industry is losing an opportunity when it fails 
to offer its plants. 

* * * 


Now the Crown 


N EFFORT put forward early in September promises some relief 
from the Quantity Discount Agreement. There is hope that the 
QO. D. A. may be abandoned shortly. 

Whatever success comes of this effort, it will be a fitting reward to the era of 
sensible marketing that independent refiners instituted early this year. Refinery 
prices have been based on profit for several months. 

Now there is a tendency to change bulk plant and service station selling to 
bring profit into that division of the market. 

When profit becomes the foundation of each selltng effort in the whole petro- 
leum scheme, refiners will have reached a desiral'le economic mile post. 


fala 
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Pumping 
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hot tar.asphalte residuum 








12x9x18" Block Valve Pump with base plate drip pan for 
300 lbs. working pressure. 


While it is true that most any pump will pump oil, it is also true 


that few pumps will fit refinery service as well as TRANSIT PUMPS, 


because, like refineries, they are built to handle oil and its products. 


For example, consider our Block Valve Type Pumps, illustrated 
above. We know of several successful refinery superintendents who 
see to it that all hot tar, asphalt, residuum, and other heavy semi- 


liquids are handled through TRANSIT Block Valve Pumps. They are 


convinced that these pumps are built for just such work. 


If you have to do with the selection of refining pumps, we will do 
everything we can to help you get the best pump for any condition. 








_.. | NATIONAL TRANSIT j 
rc scr Pump & Machine Ca 
neue rr cour Oil City, Pa. 
E pessoa ata C0. a3 NEW YORK pap a gu PITTSBURGH 
Seeemem, Tome 4 CLEVELAND HOUSTON TULSA LOS ANGELES e 


Mention Where You Saw the Advertisement 


Representatives 
THE 
GLOBE SUPPLY & MACHINERY 00. 
La. 


New Orleans, 
F.C. RICHMOND MACHINERY 0. 
Galt Lake City, Utah. 


MORTON Mel. 0:'XEHART & 00. 


. Md. 
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HE Robinson, Illinois, plant of the Lincoln Oil Refining 
Company incorporates the latest modern refinery engi- 
neering practices in its layout, design and construction. 

When the present plant was constructed in the winter of 
1925-26, much thought was given to the matter of permanency 
of the installation, as well as economy and efficiency of opera- 
tion. The units included in this recent program of improve- 
ment and expansion consisted of a new power plant, a 6500-bar- 








rel daily capacity tubular retort for skimming and preparation 
of cracking plant charging stock, four Holmes-Manley cracking 
units, an asphalt plant, and certain additions and repairs to the 
lubricating oil department and gasoline recovery units. 

The pipe still, in which the straight run gasoline is distilled, 
thus eliminating the use of shell stills for this purpose, was 
constructed by the M. W. Kellog Company. In this still with 
one pass through, the crude oil is heated sufficiently to cause 
the vaporization of all of the gasoline, kerosene, two cuts of 
gas oil and one wax distillate fraction, all of which are frac- 
tionated by bubble type towers working with the stills. 

A residium of 15 to 16 degrees A. P. I. is removed from the 
Sparator or vaporizer in the usual manner. In addition to con- 
trol sections at the top of the towers where incoming crude is 
subject to preheat, the charged oil is further preheated in 
lassing through a large heat exchanger counter-current to the 
hot residuum. Gasoline vapors liberated in this preheating are 
tlashed into the gasoline-bubble-tower, and the oil is pumped 
Into the tube still for further distillation. The economy of this 
Practice is obvious. The Cross pipe still is shown in one of 
ie ceoompanying illustrations which shows in some detail the 
yout and design of this unit. 

Five Products from the fractionating columns constitute the 
— of the skimming operation. The heavier cuts, such 

© gas oils are blended into charging stock for the four 
ao” cracking units. Gasoline and kerosene de- 
ot fe = the pipe still operation are taken to the other side 
tral Plant yard where they are subjected to such chemical 
mg and redistillation as is required. 
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Lincoln Oil Refining Company’s Robinson, Illinois, complete plant. 
power plant. 


Lincoln Plant Offers Model 
of Boiler House Control 


By GEO. REID 
Associate Editor 








The building at the right houses the company’s new 


Following the crude flow through the plant in proper 
sequence it is well to deal with the residuum from the pipe still 
operation. This material of 15 to 16 gravity is taken direct 
from the tube still by pump and discharged into a small asphalt 
plant located near the Cross pipe still. This plant consists of 
four reducing stills, two of which are run in series, one being 
used as a batch reducing still where the asphalt is air-blown, 
and the fourth still in process of cleaning. In this operation 
the residue is reduced to the proper consistency for the prepara- 
tion of asphalt to meet a number of specifications. The product 
yielded overhead is another fraction of wax distillate. This 
overhead cut is taken to the shell stills. 


Rerunning System 

There are nine shell stills, four of which operate continuously, 
and five batch, where all of the plant rerunning is done, such 
as reducing pressed distillate to viscosity, rerunning certain 
kerosene fractions, and redistilling pressure distillate. The wax 
distillate is cracked in these stills, and from there it goes to 
the wax plant. In the wax plant there is a 25-ton Carbondale 
refrigerating unit and three Carbondale hydraulic presses, one 
48-inch and two 36 inches in size. Leaving the presses the 
pressed neutrals return to the shell stills for reduction to vis- 
cosity. 

After reduction the neutrals are conducted to the treating 
plant where they are given chemical treatment in batch agita- 
tors. From the agitators the neutral oils of about No. 7 color 
are transferred to the filter house. All acid used at the treat- 
ing plant is reconcentrated to 60 degrees in a Simpson-Mantius 
acid recovery plant. 

Fourteen 10-ton percolating filters using 30-60 mesh fuller’s 
earth handle the treated neutral oils, filtering them to No. 3 
color. At the filter house there is a clay burning furnace of 
conventional type in which the clay gravitates from a hopper at 
the top of the furnace falling over alternate baffles in direct 
contcat with the hot gases of combustion. At the bottom of the 
furnace the roasted earth flows into a 14-inch line through 
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still or heating element, four vert. § and : 
cal stills in series in which the | gears 
cracking action takes place, a bubble § the t 
type fractionating column which js § keeps 
surmounted by a dephlegmator, q § as te 
hot-oil plunger type pump which § Most 
handles the heavy reflux from the § fourt 
bubble tower, condenser, and pres- 
sure release tank where the gasoline 


and gases produced are accump- Eat 
lated. in set 
; ’ ; to a ¢ 

In the pipe still the charging stock J. - 

= of nij 
is passed through a preheater sec- § . “dq 
: ss Bes is “di 
tion first where it is heated slowly F . |: 
5 _” & riodic 

by the coolest gases of combustion te § 


en route to the stack. From this J terme. 
section or tube bank, the oil passes F tem js 
into the heating section, passing J gycten 
progressively into hotter zones until § other 
it reaches a temperature of around design 
805 to 810 F. as it leaves the coils. § When 
Leaving the tube still the oil and J botton 
vapors pass into the first of the § or res 
vertical stills and flow through the § plant 
series of four connected stills. The — heade: 
oil level in the still is controlled by } flash 
means of the transfer lines from § appro: 
one still to another. Above the oil § ing ch 
Pipe still installation at Lincolw Oil Refining Company’s plant in which all of the skimming flow lines are vapor transfer lines izes a 
work is done, including two cuts of gas oil and one of wax distillate. through which the vapors pass to § into tl 
finally leave the fourth still and § colum 
pass into the bubble type fractionating column, through the § the t 
dephlegmator, then to condensers and accumulator or pres-§ throug 
a depl 





which it is blown into storage bins‘at the top of the filter house. 

Wax from the pressing operation is sweated in the usual 
manner to 124-126 A.M.P. and is then filtered to color, solidi- sure release tanks. 

The four vertical stills are set in a furnace with the top and § denser 
hottom ends protruding from the heated section. This furnace bottom 
is mildly heated by gas burners set in the walls, which effects § light r 
chamb 


fied, and barreled for shipment. 

Crude oil processed in the manner described above is de- 
livered to refinery storage tanks by pipe line by the Ohio Oil 
a maintenance of the temperature of the heated oil and gives 


pany. The crude production comes mostly from the county in the time of exposure to cracking conditions of heat and pres § tonati 
overhe 


which the plant it located. This signifies a permanency of crude sure which is one of the important factors in cracking. 
for plant operation and points to one of the chief of the com- The stills are housed in a corrugated iron building, which § From 


Company, parent organization of the Lincoln Oil Refining Com- 


° > . é . ‘ P ‘on ° ial RS 
pany reasons for building the new plant along latest engineering gives the unit an appearance different from many other crack § residu 
lines, using the very best of modern refinery equipment. Other ing plants now so extensively employed by the industry. Each The 


advantages offered at the plant site include such important of the stills is equipped with an electric motor driven stirring § ed are 


items as excellent surface and sub- 





surface conditions for building 
heavy, massive structures and an : 
abundence: of good water for re- 
finery and power house consump- 
tion, It is also located in a region 
of comparatively cheap fuel, al- 
though much of the firing is done 
with fuels other than coal, such as 
coke, heavy residuum, gas and oil. 
The distillation process is adequate- 
ly controlled with various types of 
modern automatic recording control 
instruments which lend much to the 
accuracy and ease of operation. 


Cracking 

The Holmes-Manley units are 
charged with a blended charging 
stock consisting of the gas oils de- 
rived from the tube still operation 
and certain recycle stocks derived 
from the tar stripper, which will be 
described later. These cracking units 


as operated by the Li il Re- ; : ; ; a. fl 
a operated vy the Lincoln Oil Re Battery of four Holmes-Manley cracking units with tar stripper or flashing system 
fining Company consist of a pipe at the left. 
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and scraping device, driven by spur 
gears and pinions and mounted at 
pe top of the stills. The scraper 
keeps the walls of the stills clean so 
as to retard the deposit of coke. 
Most of the coke is deposited in the 
fourth or last still in the series. 


Tar Stripper 


Each of the four vertical stills 
in series is connected at the bottom 
to a common header line by means 
of nipples and valve, and each still 
is “dragged” or blown out at pe- 
riodic intervals, through this header 
which is 
The sys- 


line to a flash column 
termed the “tar stripper.” 
tem is not unlike the usual flashing 
system extensively employed on 
other cracking units in mechanical 
design and it effects similar results. 
When the valve is opened at the 
bottom of the individual still the tar 
or residuum is blown out under the 
plant operating pressure, into the 
header line and conducted to the 
flash column at a temperature of 
approximately 800 F. In the flash- 
ing chamber much of the tar vapor- 
izes and the vapors are conducted 
into the bottom of a fractionating 
column, leaving the flash column at 
the top. Leaving this column these vapors pass upward 
through the second column which is surmounted at the top with 
a dephlegmator. From this point the vapors are led to con- 
This product is a heavy naphtha. The 
bottom of this second column yields a distillate which is called 


light recycle stock. 


densers and storage. 


Going back to the first column or flashing 
chamber, a hottom stream is conducted from it to another frac- 
tionating tower. This material is flashed with steam, and an 
overhead stream of heavy recycle stock is cooled and stored. 
From the bottom of this last tower is taken the heavy tar or 
residuum. 

The Two recycle stocks are blended together and when need- 
ed are transferred to cracking unit charging stock s!o:age tanks 


- a 





Charging pumps for the battery of cracking units. 


te 
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Interior of boiler control showing installation .of mechanical chain grate stokers feeding 


small coal to the furnaces. 


or working tanks and are blended with the raw charging stock 
derived from the Cross pipe still, and in this manner are utilized 
for further cracking. The tar or residue derived from the tar 


stripper is utilized as fuel at the plant. 


A Schutte-Koerting 


heavy fuel burning system for use in firing the Holmes-Manley 


units has been installed. 


This consists of two insulated tanks 


with loop line leading from this storage to the burners on the 


line. 


hot and kept circulating. 


The heavy fuel is excellent for this purpose. 
It is fed to the burners mechanically 


It is kept 


instead of being atomized by steam. 


One pump is used to charge all four of the cracking units. 
Two Goulds piston type pumps are installed, one being an 
Cne pump handles the charging stock to the 


auxiliary unit. 





s 


stiiisntvinassdanncaicieipininstcsntathagiet 





One pump charges all units. 


units at the rate of 372 barrels per 
hour. Another pump is driven by 
an electric motor, and the other, or 
auxiliary, is driven by a steam tur- 
bine. Control of the flow of oil 
from this single pump to each of 
the cracking units is handled by the 
operative in the control or receiy- 
ing house, by means of remote con- 
trol valves. 

The gasoline accumulating from 
the operation of the units is trans- 
ferred from the control house to 
the other side of the plant where it 
is given a caustic wash to remove 
hydrogen sulphide and it is then 
stabilized before being doctor treat- 
ed. In this process the lighter gases 
are separated, compressed and the 
available gasoline recovered. The 
permanent gases are used for fuel. 

In this connection it may be well 
to mention that the plant is equip- 
ped with an efficient gasoline re- 
covery plant which handles vapors 
trom the Cross pipe still, the rerun 
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stills, and many of the light oil storage tanks, excepting those 
which are equipped with Wiggins floating roofs. The plant 
consists of two C. & G. Cooper gas engine driven compressors, 
size 17% by 20, and an absorber. This recovery plant has 
an average daily production of around 3000 gallons of gasoline. 


Power House 

The power plant at the Lincoln refinery is a splendid ex- 
ample of modern power house engineering from both the view- 
point of mechanical construction, and economy and efficiency 
of operation, and enhances the common boiler house to a thing 
of real beauty. The single large building of concrete, brick 
and steel, houses both the steam generating and electric gen- 
erating equipment. The house is well lighted and ventilated, 
and equipped with latest type of modern equipment all of which 
is automatically controlled with an enviable precision. 

The steam generating plant consists of three Vogt 500-horse- 
power water tube boilers, which are equipped with Coxe chain 
grate stokers steam engine driven and installed by the Combus- 
tion Engineering Corporation. These stokers feed the small 
coal into the front of the furnace and convey it to the rear, 
where, as ash, it is dumped into hoppers where it is continu- 
ously cooled by a stream of water. Periodically the hoppers 
are dumped into trucks or gondolas and hauled away. 

The boilers are equipped with water cooled walls, radiant 
heat superheaters, and with both forced and induced draft fans, 
driven by electric motors. The boilers are automatically con- 
trolled by Carrick boiler control system. This method includes 
the actuation of a mercury column by the steam pressure which 
acts directly on the dampers and the draft. The performance 
of the boilers is constantly recorded by the Bailey steam-flow, 
air-flow system, which indicates every detail of the condition 
of the boilers in operation. 
draft gauges. All control instruments are centralized at the 
front of the boilers within sight of the man in charge of their 


They are also equipped with Bailey 


operation. 

Illinois coal, termed No. 5 grading three- 
eighths-inch lumps to dust, and inch and a half screenings are 
utilized as fuel. Some coke is mixed with the coal at present. 
An inclined tipple runs from the ground to the’ coal bunker 
at the top of the boiler house. An electric motor driven winch 
just above the bunker pulls the loaded cars to the top of the 
boiler house by means of a steel cable. The cars are then 
dumped into the storage bins, from where the coal is fed direct 


Carbon, from 


to the boilers by gravity. 
Two of the boilers are operating all of the time and the third 





Installation of steam turbine driven generators producing current for power and lighting 


for the entire plant. 
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is auxiliary, or stand-by. The company contemplates th« early 
installation of a fourth boiler, which it plans to equip for burn. 
ing powdered coal, gas, or oil. The boilers usually operate at 
about 250 per cent. above their rating. 


Generating Plant 


Steam from all of the boilers passes into a large header at 
250 pounds pressure and 150 F. superheat. This header line 
conducts the steam into the electricity generating plant, where 
it passes through one of two Westinghouse two-stage steam tur- 
bines operating at 3600 r.p.m. The turbines are direct connected 
to Westinghouse 1250 K.V.A. 440 volt generators. The header 
delivering this steam to the turbine is manifolded in such a man- 
ner that as much as is needed of this high pressure steam can 
be by-passed for plant use. Further, steam can be bled off of 
the turbine after the first stage at 125 pounds pressure for the 
process of other plant uses and is returned at one or two 
pounds pressure to the second or low side of the turbine. Thus 
the steam at 250 pounds passes through the high pressure side 
of the turbine and is taken to the plant at 125 pounds, and ex- 
haust steam from the plant is returned to the turbines through 
a 20-inch header line, well insulated, which extends through the 
plant yard to various departments. It returns at two pounds 
pressure, passes through the low side of the turbine and intoa 
condenser. 


But one turbine is used at a time. Both turbines are set on 


» bases supported by concrete pillars and separate from the cor- 


crete floor of the boiler house by a space about one-half inch 
wide. This prevents the vibration from damaging the cement 
floors, ete. 

The turbines are full condensing, with the condensers in- 
stalled on the floor below. The condenser system is held under 
27 to 29 inches mercury vacuum. All condensed water from 
the turbines, as well as the water from traps in steam lines 
about the plant, is returned to the boiler water supply tank as 
distilled water. On account of the large quantity of condensed 
water returned to the’ boilers through this system, but very little 
make-up water is needed forthe plant operation. The feed 
water goes to the boilers at about 200 F. The full condensing 
feature of the turbines presents an important advantage where 
distillation conditions are more or less constantly changing, for 
it makes possible satisfactory adjustment of the steam load. 


All Steam Metered 

Steam used in all of the various departments of the refiner) 
is metered to the different parts of the plant through Bailey 
steam meters. In this manner the 
steam requirements of all of the 
various processes are accurately de 
termined. 

The utilization of high pressurt 
steam which is reduced to 1 
pounds in the turbines while genet 
ating electricity for the operatio 
of the plant machinery, and the re 
turn of exhaust steam to the ger 
erating plant for further utilizatio! 
in propelling the turbines ef fects 
the generation of this power at 4 
lowered cost and effects a marked 
reduction in the volume of steam 
required for plant operation by ™ 
replacement by electric motors. 


The executives of the Linco 
Refining Company in charge of the 
refinery and the other branches of 
the company are J. K. Kerr, pres 
dent; H. B. Carpenter, vice pres 
dent; W. B. Filson, secretary; F. 4 
Billstone, treasurer, and R. 
Luton, general superinten ent. 
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Results of Study of Adsorptive 
Power ot Clay 


By R. O. MEADOR 


solution removes from the latter a part of the solution 

is generally understood as adsorption. Bancroft’ states 
that the decolorizing action of charcoal has been known since 
1791. It is therefore evident that adsorption, as such, has been 
known for a long time. 


7 theory that a solid body when introduced into a 


Probably the best authenticated hypothesis concerning ad- 
sorption is advanced by Freundlich’, who considers that in the 
phenomenon just defined as adsorption the free layer of the 
solution possesses a concentration differing from the body of 
the solution; that where adsorption is possible, the change in 
concentration always takes place with a resulting great decrease 
of the surface tension; and that, if the latter is decreased in the 
solvent by an increase in the concentration of the dissolved 
substance, the latter will try to concentrate in the surface layer. 
Freundlich explains “positive adsorption” as being due to the 
fact that this concentration in the surface layer is limited only 
by diffusion back into the solution, and that if the surface ten- 
sion of the solvent is increased by the solute, then “negative 
adsorption,” or a decrease of concentration of solute in the 
surface layer, takes place. By the surface layer is meant every 
surface that divides the solution from some other substance, 
either solid, liquid or gaseous. Hence, if a solid body is intro- 
duced into a solution, a new surface is created, and if the sur- 
face tension of the solution at the surface of contact with the 
introduced substance is so influenced by the dissolved substances 
that it becomes smaller with the increase in concentration of 
the latter, then an increase in concentration of the dissolved 
substances will take place at the surface of contact. If the 
solution is removed from the solid body, the layer with the 
high concentration of solute remains attached to the solid body. 
In other words, the solid body has “ad- 
sorbed” a portion of the solute, and the 
solution that remains is now less concen- 
This, ac- 
cording to Freundlich, is the primary be- 
His ex- 


trated than it was originally. 


havior of the adsorption process. 
planation is physical and not at all chem- 
ical. It remained for Gurwitsch and 
others to show that very important sec- 


u-seck - 
o 
+] 


ondary processes doubtless follow. 


No Chemical Combination 


° 


Graefe’, Guiselin and Handicourt* and 
Cross’ are among those who regard the 
decolorization of petroleum: products by 
hydrosilicates primarily as a physical and 
hot a chemical process. Lob‘, on the other 
hand, is 2n ardent supporter of the chem- 
ical theory of adsorption. He considers 


° 


c 
-) 
< 
3 
Q 
4 
aN 
E 
‘s 
rm 
_~ 
% 
N 
$ 
= 


adsorption as a chemical reaction due to 
Bae x ea . 

1Baner f mis. * ~ . . a eee .. 
Gites we Colloid Chemistry. Mc 


Freund! h—*Kapillar Chemie.” 

i etroleum, 3, (1907), 292. 

suis lit 3 ; ses 
2815, ona: — Handicourt—Mat. grasses, 5, 
5 
Re ill, No. 16, “Handbook on Petro- 
yn Be Sp-2lt, and Natural Gas.” Kansas City 
ue Laboratory (1922). OF 
Lob—Ci.om. Rey, Fet-Harz-Ind. 15, 80. 


‘ 
en wits 1 — “Wissenschaftliche Grundlagen 
tdolbcarbeitung” 1912), 


GRAPH SHOWING ‘ADSO 





the supposed presence of some substance in the silicates that 
combines with the coloring matter of the oil and thereby ren- 
ders it insoluble. 


Gurwitsch' is of the opinion not only that adsorption is pri- 
marily a physical process, but also that in certain cases it is 
accompanied secondarily by purely chemical. processes, such as 
polymerization of unsaturated hydrocarbons. That no chemical 
combination takes place between the decolorizing agent and the 
adsorbed substance was shown by Gurwitsch by treating a 
benzine-soluble pertoleum product with a decolorizing powder, 
extracting the powder with benzine and then examining the ex- 
tracted oil. It was found that the color of the oil recovered 
from the extract was still lighter than that of the original and 
that the quantity of the extract was considerably smaller than 
the quantity of the oil taken out by the powder. Although a 
part of the oil substance was so firmly retained by the powder 
that benzine would not extract it, it could be extracted with 
other solvents, such as ether and benzene, until free from the 
constituents of the adsorbent, thereby proving that there was 
no chemical reaction or combination. Furthermore, Gurwitsch 
found no indication of soap formation when naphthenic and 
stearic acids were adsorbed by hydrosilicates, an additional 
proof that in the adsorption of petroleum products, primarily, 
there is no indication of chemical reaction. However, in aque- 
ous solutions, adsorption can be accompanied by chemical re- 
action between the adsorbent and the product adsorbed. Gur- 
witsch further states that the adsorption of paraffin, aromatic 
and lubricating-oil hydrocarbons is a reversible process, for, 
after treating these hydrocarbons with a hydrosilicate, benzine 
will extract these oils quantitatively and in an unchanged condi- 
tion. In the case of asphaltic and bituminous bodies, however, 
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their adsorption is irreversible, and it is 
therefore to be assumed that they under- 
go certain secondary changes during ad- 
sorption. That a polymerizing action takes 
place was shown by Gurwitsch by the fact 
that he was able to change amylene to di- 
amylene by the action of hydrosilicates. 
That unsaturated compounds of petroleum 
alse undergo similar polymerization in 
conjunction with adsorption, was proved 
by the fact that oil treated with Floridin, 
after being combined with all the recov- 


ron Uised 


ered extracts removed from the powder 
by benzene, ether and solvents, had a 
darker color than the original oil. That 
various intermediate conditions are pos- 
sible between the very loose force of or- 
adsorption and 


dinary freely-reversible 


the tight, absolutely-irreversible, “truly- 
chemical” combination was shown by the 


fact that when Floridin was used in suf- 
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ficiently large excess in the adsorption of 
naphthenic acids, the benzine used in the 
extraction of naphthenic-acid-laden Flori- 
din flowed off practically neutral; while 
ether or benzene, on the other hand, ex- 
naphthenic acids 


tracted the adsorbed 


quantatively. 
Both Chemical and Physical 

Bell® is of the opinion that decolorization of petroleum 
products is both a chemical and a physical reaction, the chemi- 
cal reaction being indicated by a material increase in tempera- 
ture between the incoming and the outgoing oil at the start of 
the run, Morrel and Egloff® likewise believe that fuller’s earth 
exerts a chemical as well as a physical effect in refining, par- 
ticularly in the purification of cracked hydrocarbon oils. Gilpin 
and Schneeberger” regard fuller’s earth as a dialyzing septum 
and petroleum as an emulsoid, dialysis allowing the free passage 
of paraffins, and causing the coagulation and adsorption of the 
bitumens, such action also causing entrainment of the sulphur 
and nitrogen compounds, as well as such olefines as are present. 
Day" recommends that a quantitative study of the pure hydro- 
carbons of different series be made in order to show their 
relative adsorptive capacity; for the difference between the 
capacities of the various constituents to concentrate on clay 
surface is so great that it is possible to remove practically all 
of certain constituents from solution (or colloidal suspension) 
in the other oils of the mixture. Furthermore, the oils poorest 
in hydrogen seem to show the greatest adsorptive 
(such as the oils of the 


capacity ; 
while among oils of the same series 
paraffin series), those of greater viscosity are somewhat more 
easily removed. 

Of the finely porous substances that are in general use at 
the present time in the refining of petroleum products by ad- 
sorption, the various sorts of hydrosilicates, or so-called fullers 
earth, constitute by far the largest group. It has been definitely 
shown by many investigators” that the bleaching power of any 


hydrosilicate is independent of its chemical composition. How- 


SBell—“‘American Petroleum Refining.’”” Van Nostrand (1923). 
*Morell and Egloff—The Refiner & Natural Gasoline Manufacturer. 
2, 9 (1923). 


MGilpin and Schneeberger—Am. Chem. Jour. 50, 59-100 (1913). 


"™Day—‘Handbook of the Petroleum Industry.” (1922). 

®Among these, Phalen-Chem. Met. Eng. 21, 469 (1919). 

8]. Porter—Chem. Revue, No. 10 and 11 (1908). 

MGurwitsch—‘‘Wissenschaftliche 
(1912). 

%Porter—Bull, 315, U. S. Geol. Survey, 1907, 268. 

“Maynard & Mallory—Chem. & Met. Eng., Vol. 26, (1922), p. 1074. 


Crundlagen der  Erdolbearbeigung” 
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ever, of general interest are the results of J. Porter”, showing 


the following chemical constituents of various sorts of Floridin: 


Per Cent 


TOR <6 cnc bh vwessnmosnancadiveuettcwcis 44.0 to 72.0 
ON 6. Sh ekie Ss oe eas Soe ctibkae 5.0 to 33.0 
TOU NN 3 iho bene Dede cath sd idieok theses 1.2 to 15.0 
Cale onmide- oils isthe cieebacids 0.3 to 74 
Magnesium oxide . ....... 4k... cece eee 0.4 to 4.3 
Sodium & potassium oxides’ ............ 0.4 to &3 
WE 6 eg hee Sin ses dpddwbent ndeaukent 4.3 to 25.0 


siaiphur trioxide -.- ...5 ki cccsccvcecs Small Amount 


Phosphorous pentoxide, etc . .:....... Small Amount 


The great adsorptive power of the hydrosilicates depends pri- 
Gurwitsch™ has found by 


marily on their internal structure. 
comparative examination of finely-ground Floridin in ordinary 


and in polarized light that even the smallest particles of the 


finely-ground earth are not massive, but possess a very fine 
microstructure; and that it can be considered as practically 
certain that the inhomogeneous Floridin particles are honey- 
combed by innumerable microscopic canals that bring about am 
enormous increase in the adsorptive surface. Gurwitsch fur- 
ther believes that the power of adsorption belongs to a large 
extent to the amorphous part of the hydrosilicate, basing this 
assumption on the fact that purely crystalline calcium carbor- 
ate, although its individual parts are much smaller than those 
of Floridin, nevertheless, at. least in regard to petroleum, has 
very little adsorptive power; likewise, barium sulphate and 
other very finely crystalline powders are of little value insofat 
as the decolorization by adsorption of petroleum products is 


concerned. Of interest in the above connection is the opinion 


of Porter” that the clarifying action of fuller’s earth is due 
chiefly Maynard and Mal- 


lory” believe that the bleaching power of fuller’s earth, like 


to the presence of colloidal silica. 


many other colloid peculiarities, is due to a combin:tion o 


accompanied | some 


adsorption and mechanical. filtration, 
chemical disintegration due to selective adsorption. These 
writers also state that the active constituents of the carth are 


probably hydrous silica and hydrous aluminum silica‘cs; and 
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A POWER, in %, of origsnel Ba removed by clay treatment, 
CURVES SHOWING ADSORPTIVE POWER OF CLAYS 


that the porous nature of the earth is due to the fact that it 
is built up of grains approaching colloidal size. 


Opinions Differ 

From the above review of the bibliography on the subject, it 
it at once evident that opinion differ among investigators as to 
the reaction that takes place when constituents in a hydrocarbon 
oil that give color to it are removed therefrom by an adsorbent 
material. The general concensus of opinion, however, seems 
to be that the reaction is primarily a physical one, followed by 
certain secondary chemical reactions that take place at least in 
the case of certain particular types of hydrocarbons. 


Whether or not the adsorptive power of different hydro- 
silicates (clay) toward a typical base, such as barium, varies 
in direct proportion with the decolorizing values of the clay 
was the hasis of some investigational work by the author. 


Four clays were quantitatively examined for. barium adsorp- 
tion under mutually identical conditions. The types of clays 
tested are shown below: 

Clay No. 1—200-mesh, acid-treated San Diego Bentonite 
(Montmorillonite.) Raw clay was ground 
treated. with 50 per cent by weight of sulphuric 
acid, water-washed, dried and ground to the 
fineness indicated. (Marked in Figures, 
“RK. B. Clay.) 

Clay Nv. 2—120-mesh, untreated Colorado fullers earth 
of low decolorizing value. (Marked in Figures 
“Conardson Clay’). 

Clay No. 3—Same clay as No. 1, but, after acid treatment 
and water-washing, clay was not subsequently 
dried; instead, it was applied to the oil to 
be decolorized in the form of a clay-pulp con- 
taining approximately 30 per cent solids. 
(Marked in Figures “Prutzman Clay.”) 

Clay No. 4—200-mesh Florida fullers earth. (Marked in 
Figures, “F. E. Clay.”) 


Apparatus and Method 


As the ivestigation was conducted on a quantitative basis, 
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only C. P. chemicals, thoroughly-mixed 
samples of clay and distilled water were 
employed in the work. All volumetric ap- 
paratus was carefully re-calibrated. One 
and two gram samples of each clay were 
added to 50 cc. portions of 0.10, 0.02 and 
0.05 N (normal) barium chloride and the 
twenty-four mixtures resulting analyzed, 
according to the following procedure: 


The Babcock bottle containing the mix- 
ture to be analyzed was shaken for 15 
minutes at 70° F. It was then laid aside 
at room temperature (70° F.) until the 
supernatant liquid had become clear. 
Twenty-five cc. of this clear liquid were 
then pipetted out, and the barium that re- 
mained unadsorbed in this twenty-five cc. 
portion thereafter precipitated as barium 
sulfate, which was filtered off, ignited and 
weighed. From the weight of barium sul- 
phate obtained, the weight and percentage 
of the original barium adsorbed by the 
clay were calculated. 


Acidity and alkalinity determinations of 
each clay were made by titrating one gram 
samples, while constantly agitating the 
GAneH "3 clay at 100 cc. of distilled water, against 
either standard caustic soda or standard 
suljhuric acid solutions as was needed. Phenolthalein was 
used as an indicator during the titration. 

Moisture determinations were made on each clay by heating 
a one-gram sample for 12 hours at 260° F. and noting the loss 
in weight. Sample No. 3, which was applied to the oil in the 
form of a clay-pulp when making the decolorizing tests, and 
which originally contained 70.2 per cent of water, was dried to 
a moisture content of 1.5 per cent for tse in making the barium- 
adsorption tests. 

Table 1 gives data as to the results of some of the miscel- 
laneous, preliminary tests that were made. 

TABLE I] 
Clay No. 1 No.2 No.3 No. 4 
*Decolorizing value, considering 

fullers earth as 1.0 in efficiency. 

Results are calculated on a net- 

Ory. belies: fous hee ees 3.0 0.32 48 1.0 
Loss on ignition (called moisture 

in calculating above) per cent. ..19.3 10.85 2&0 15.8 
Moisture on clay as used (loss 

after heating for 12 hrs. at 

De? EF) Pes Genes sees ca 11.8 Pa 1.5 3.4 
Acidity, in cc. of tenth normal 

potassium hydroxide required to 

neutralize one gram of clay....12.9 0.0 4.7 0.34 
Alkalinity, in cc. of tenth normal 

sulfuric acid required to neu- 

tralize one gram of clay....... 0.0 0.3 0.0 0.0 

*Samples 1 and 2 were heated in a closed flask with outlet 
for escape of steam, to a maximum temperature of 350° F.; 
samples 3 and 4, in a similar manner, to a maximum tempera- 
ture of 400° F. 

Table 2 gives full data as to the result of this investigational 
work. 

TABLE 2 
Clay No. 1 No.2 No.3 No. 4 
Grams of original Ba. adsorbed by 

1. g. clay from 50 cc. 0.1 N soln.0.0950 0.032 0.033 0.0106 
Per cewt of original Ba. adsorbed 

by 1 g. clay from 50 cc. 0.1 N 

a RETR See [eek War Fc seer 27.7 O23: 85 3.0 
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Intensity of treat, ignoring con- 

centration, in gms, clay milli- 

NS OR ASPIRE On ee 0.2 0.2 0.2 0.2 
Grams. of original Ba. adsorbed 

by 1 g./clay from 50 cc. of 0,05 

MS? (RM Oe be as bo ‘ow ore 
Per cent of original Ba. adsorbed 

by 1 g. clay from 50 cc. of 0.05 

RES Sacer De o's as nth 42.0 17.6 12.0 6.8 
Intensity of treat, ignoring con- 

centration, in gms. clay per milli- 

i ee oe vc ese.s 0.4 0.4 0.4 0.4 
Grams of original Ba. adsorbed by 


0.030 0.021 0.0115 


1 g. clay from 50 cc. of 0.02 N 


0.063 0.032 0.019 0.0116 


solu. 
Per cent of original Ba. adsorbed 
by 1 g. clay from 50 cc. of 0.02 
N soln. 
Intensity of treat, in grams clay 
per milliequivalent Ba. - ..... 1.0 1.0 1.0 1.0 
Grams of original Ba. adsorbed by 
2 g. clay from 50 cc. 0.1 N 
Ne glia ey och ave, doe dod-a 
Per cent of original Ba. adsorbed 
by 2 g. clay from 50 cc. of 0.1 N 


93.3 46.1 27.4 16.9 


0.142 0.060 0.044 0.023 


ITN Sige a ds. on. atave 4.0 ede « 41.4 Mo ter 6.7 
Intensity of treat, in grams clay 
per milliequivalent Ba. . ..... 0.4 0.4 0.4 0.4 


Grams of original Ba. adsorbed 
by 2 g. clay from 50 cc. 0.05 N 
0.040 0.023 


0.130 0.049 


soln. 
Per cent of original Ba. adsorbed 
by 2 g. clay from 50 cc. of 0.05 
N soln. 


Intensity of treat, in grams. clay 


28.3 23.6 13.5 
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per milliequivaent Ba. . ...... 0.8 0.8 0.8 0.8 

oe. EO BE ee PEP SS 99.0 65.2 43.3 $1.1 
Intensity of treat, ignoring con- 

centration, in grams clay per 

milliequivalent Ba. ie ain oasis eae 2.0 2.0 2.0 


Data given in Table 2 are shown also in graph form jn 

Figures 1, 2 and 3. 
Conclusions 

1. No direct ratio between decolorizing values and barium 
adsorption value of clays was noted. 
Grams of original Ba. adsorbed 

by 2 g. from 50 cc. 0.02 N 

soln, 


0.008 0.044 


0.030 0.022 
Per cent of original Ba. adsorbed 

by 2 g. clay from 50 cc. 0.02 N 

2. The possibility that such a relationship holds was not 
lessened, because the conditions of the decolorizing tests were 
not identical with those of the barium-adsorption tests. In- 
stead, decolorizing tests were made in a manner that endeavored 
to duplicate plant practice in the contact filtration of oils. 

3.. A definite intensity of treat, for example one gram of 
clap per centiequivalent barium, gives a definite percentage ad- 
sorption regardless of the barium chloride concentration (see 
paragraph 3, points A, A, A, A.) 

This insignificance of concentration precludes the view that 
the disappearance of barium is due to an equilibrium metathesis 
(in which the equilibrim point would be a function of barium 
concentration). The data tend to indicate that the disappear- 
ance of barium is due to either (1) a unimolecular reaction 
in which saturation of a definite adsorbing power of the clay 
is the governing factor, or (2) a completed metathesis. 

4. It is believed that if comparative figures obtained under 
mutually identical conditions were obtained, a definite conclu- 
sion as to the nature of the relationship between decoloriza- 
tion and adsorption could be reached. 


Natural Gasoline Association Adopts 
Vapor Pressure Testing Method 


HE Natural Gasoline Association of America, through 
its secretary, A. V. Bourque, announces the adoption of 
the Reid Vapor Pressure Testing Method as tentative 
standard by the Natural Gasoline Association of America, ef- 
fective September 1, 1928, and submits the following statement 
in connection therewith: 
INTRODUCTORY 
The Natural Gasoline Association of America has considered 
for some time the adoption of a satisfactory vapor pressure 
testing method for the products of the natural gasoline industry. 
Everyone is aware of the fact that the present I. C. C. method 
is far from being satisfactory, when one considers its use for 
specification purposes. The Technical Committee of the Asso- 
ciation and several of its members have been investigating for 
several months the various vapor pressure testing methods 
which have been proposed by different people. After a thorough 
investigation and a careful consideration of all proposed meth- 
ods, the Technical Committee concluded that the Reid and the 
Beistle-Prather were the two outstanding methods. Accord- 
ingly, the Technical Committee recommended the consideration 
of these two methods to the Board of Directors of the Natural 
Gasoline Association of America. (The report of the committee 
in’ this connection is included later in this article. The Board 
of Directors decided to adopt the Reid method, noting the 


t 


following advantages of the Reid method over the Beistle- 
Prather method: 
1. It is less liable to breakage on account of the absence of 
gauge glasses. 
2. It is less liable of leakage for the following reasons: 
(a) Pressure during test is always above atmosphert 
regardless of -the volatility of the sample bei 
tested. Leaks under vacuum are difficult to detect 
(b) There are fewer connections. 

3. Calculations involved for vapor pressure determinatiots 
with the Reid method are more simple than those 
countered with the use of the Beistle-Prather metho! 
and apparatus. 

4. Determinations are made in a shorter length of time. 

5. The apparatus costs less because it is more easily and mot 
readily constructed and repaired. 

6. Vapor pressure determinations can be made on materi@ 
with a vapor pressure less*than one atmosphere without 
the use of a vacuum gauge or a compound gauge. 

7. Avoids particular manipulative difficulties attendant to the 
Beistle-Prather in tests of gasoline having a vapor Pi * 
sure less than one atmosphere. 

8. It is more easily manipulated and, therefore, better adapte! 


for everyday use at loading racks. 
The Board of Directors having adopted the Reid vapor Ph 
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sure testing method the Technical Committee tentatively stand- 
ardized the apparatus and method of procedure. The tentative 
standard is also included in this article. 

The Association wishes to stress the point that the primary 
purpose of standardizing a vapor pressure method at this time 
is to provide another and rational means of establishing the 
true value of natural gasoline. It should be borne in mind that 
Reid vapor pressure values can not be substituted for the pres- 
ent I. C. C. 
pared at this time to definitely recommend transportation vapor 


vapor tension va'ues. The association is not pre- 
pressure limits on the new basis but feels that sufficient in- 
formation is available for establishing satisfactory limits. 


Report of Technical Committee 

Engler Distillation Characteristics—Many parties had sug- 
gested that the Engler distillation could be used to indicate the 
vapor pressure of natural gasoline. For this reason the first 
matter considered was this possibility. The following con- 
clusions were reached: 

1. It would be inadvisable te base vapor pressure require- 
ments on Engler distillation characteristics as expressed by the 
standard grades of natural gasoline. This is because our stand- 
ard grades are susceptible of change. Perhaps the most far- 
reaching change in grades in the past was changing the tem- 
perature of the receiving cylinder bath from 60 to 32° F. 

2. The Engler initial boiling point is a fairly reliable indica- 
tion of the vapor pressure in the case of gasolines of similar 
hases. However, the use of the Engler initial boiling point is 
too greatly complicated by room temperatures, variations in 
composition of gasoline, personal factors, etc. to be a reliable 
guide to vapor pressures. 

Members of the committee had conducted tests which com- 
prised weathering a given gasoline and thus establishing fairly 
good relationships between Engler initial boiling point and vapor 
pressures by the various methods. It has even been possible 
to establish definite relationships between the Engler initial boil- 
ing point and the existing I. C. C. vapor tension values in many 
such limited experiments. In practice, however, serious dis- 
crepancies are invariably encountered. Attention was called to 
the facts that room temperature corrections would always have 
to be used; barometric and altitude corrections would be ex- 
tremely complicated; and specifications concerning the matter 
of determining Engler initial boiling points would have to be 
much more carefully written than they are. The committee 
feels that even with all these complications provided for, the 
Engler initial boiling point would still be an unsatisfactory 
indication of vapor pressure. The committee is aware of the 
fact that very satisfactory relations between vapor pressure 
and initial boiling points have been observed when the initial 
boiling point was obtained by placing the thermometer in the 
boiling liquid. This relation holds very well for the ordinary 
grades of motor fuel but is not very satisfactory for the more 
volatile 

3. Th 
of the vapor pressure, particularly in the case of gasolines of 
similar bases. 


rades of natural gasoline. 


Engler distillation loss is a fairly reliable indication 


The Engler distillation loss is not subject to 
Personal error to a great extent, room temperature does not 
materially affect it, and the method of determining it is very 
carefully specified. Barometric pressure affects it pronounced- 
ly. The biggest factor against the use of Engler distillation 
loss is th fact that radically different natural gasolines have 
the same Engler distillation loss. 

Attention is called to Figure 24, p. 127, of the December, 1927, 


AP. 1. Proceedings where the following ranges in “true” 
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vapor pressure are noted for gasolines having given Engler dis- 
tillation losses. 


Engler Distillation “True” Vapor Pressure Range 


Loss (%) Lbs./Sq. In. Gauge @ 90° F. 
5 4.5 to 11.5 
10 90 to 15,5:..* 
15 11.5 to 18.5 
20 14.0 to 21.5 
25 17.0 to 24.5 


These discrepancies are believed to be due entirely to the 
innate differences in the gasoline tested. Because they exist 
the committee concludes Engler distillation loss can not be used 
as a vapor pressure specification. ‘ 

4. The greatest possibility in regard to the use of the Engler 
distillation as an index of vapor pressure of natural gasoline 
lies in a correlation of intermediate boilimg points, distillation 
loss and perhaps gravity. This would require considerable 
further work and should be given serious consideration. The 
committee feels that this use of the Engler distillation can 
eventually be made as acceptable as any other means of determ- 
ining vapor pressure. This fact should be kept in mind in any 
recommendations in regard to vapor pressure methods. 

Since it is evident to the committee that this correlation will 
require considerable time and thousands of experiments, it is 
believed an improved vapor pressure method should be adopted 
at this time. Attention is called to, the fact that the adoption 
of an improved vapor pressure method will permit the desired 
correlation in the ordinary progress of business. 

Vapor Pressure Methods—(a) The expression “true” vapor 
pressure has been used in this report. The committee wishes to 
make it a matter of record that its conception of the “true” 
vapor pressure of natural gasoline is a reasonable approxima- 
tion of the vapor pressure of the natural gasoline itself so 
determined as to eliminate the effects of vapor pressure exerted 
by foreign air, dissolved air, non-hydrocarbon gases and as 
small a percentage of the fixed hydrecarhon gases as is consist- 
ent with commercial application. One definition that has been 
used for “true” vapor pressure of natural gasoline is the vapor 
pressure of the gasoline calculated from its composition analysis 
assuming that the “propane and lighter””in the natural gaso- 
line is all propane. , 

(b) To state that the present I. C. C. vapor tension method 
yields results which frequently cannot be duplicated is only to 
reiterate what all previous eommittees have stated. All parties 
interested are in accord in this respect. 

(c) As far as indicating the “true” vapor pressure of the 
gasoline, the present I. C. C. method is of no value. 

Reference is made to Figures 3 and 4, P. 108 and 109, of 
the December, 1927, A. P. I, Proceedings, where vapor tension 
values by the present’I. C. C, method are plotted against “true” 
vapor pressures. The extremely erratic nature of these values 
when compared with “true” vapor pressures is self-evident. 
The following table shows the ranges in comparative vapor 
tensions noted in these plots: 


Present I. C. C. Range in “True” 


Temperature Vapor Tension Vapor Tension 
(°F.) (Lbs./Sq. In. Gauge) (Lbs. /Sq. In. Gauge) 
10 4.5 to 11.0 
90 15 6.5 to 17.0° 
20 8.5 to 30.5 
10 0to 8&5 
100 15 8.0 to 17.5 
20 13.0 to 25.5 


(d) So far as the committee is aware, the present I. C. C. 
method has served very satisfactorily as far as transportation 
hazard is concerned. Consequently, from a safety viewpoint 
there is comparatively little need of change under existing 
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marketing conditions since relatively stable natural gasolines 
are customarily shipped. 

(e) Other vapor pressure methods are being considered be- 
cause the industry feels that a better vapor pressure method 
will be of advantage in the transportation and marketing of 
natural gasoline. The committee feels that the industry should 
not use any testing method which is admittedly inaccurate. 
The committee also feels that the adoption of an exact vapor 
pressure method will serve to better define natural gasoline and 
thus extend markets. 

(f) Many vapor 
From the data at hand, the committee has concluded that tne 
Beistle-Prather and Reid methods are the only ones of those 
proposed which are practicable and which yield results reason- 
ably approximating true vapor. pressures. 


pressure methods have been proposed. 


Attention is called to Figure 13, P. 118, and Figure 15, P. 120, 
of the December, 1927, A. P. I. Proceedings in which Reic 
and Beistle-Prather vapor pressure values are compared with 
“true” vapor pressure values. A very close agreement is 
noted. The Reid vapor pressure values are slightly lower than 
“true” vapor pressures while the Beistle-Prather vapor pressure 
values are slightly higher than “true” vapor pressure values. 
Both methods when applied to pure liquids yield results which 


approximate accepted vapor pressure data for those liquids. 


Having reached the conclusion that the Beistle-Prather and 
Reid vapor pressure methods yield results which closely ap- 
proximate “true” vapor pressures a large number of data be- 
come available for comparing Engler distillation characteristics 
and the present I. C. C. vapor tension values with “true” vapor 
pressure values. For example, in considering distillation loss 
as an index of “true” vapor pressure it was thus ascertained 
that natural gasoline having a distillation loss of eleven per cent 
could have “true” vapor pressures as high as 18 lbs. per sq. in 
gauge at 90 F. and 23 Ibs per sq. in. gauge at 100° F. Such 
data serve to materially increase the ranges of “true” vapor 
pressu-e noted in the two tables previously presented and fur- 
ther emphasize the conclusions made in regard to them. 

(g) Comparing the Beistle-Prather vapor pressure method 
with the Reid vapor pressure method, the former gives more 
information regarding the samples tested than the latter. For 
example, the Beistle-Prather method gives some information 
as to the quantity and quality of the foreign and fixed gases 
and consequently affords some indication as to the “actual” va- 
por pressure of the gasoline with all its contaminants. Data 
from Beistle-Prather vapor pressure tests, in the hands of a 
person capable of interpreting them, might prove valuable. The 
only information obtainable from the Reid vapor pressure tests 
is the “true” vapor pressure. The Beistle-Prather method is 
more complicated in its manipulation, a single test takes more 
time, the apparatus is more costly, and there is a slightly greater 
chance for leaks than is the case with the Reid apparatus. 

(h) Both the 


methods would be comparatively easy to put into practice. 


Beistle-Prather and Reid vapor pressure 


(i) Because of its greater simplicity, the committee be- 
lieves the Reid method would be a more reliable test in the 
hands of loading rack men than the Beistle-Prather method. 

(j) It is recommended by the committee that either the 
Reid or the Beistle-Prather method be adopted by the N. G. A. 
A. as the method for determining the vapor pressure of natural 
gasoline. The committee prefers the Reid method, but feels 
that the Beistle-Prather method would be a very satisfactory 
alternative. 

(k) The bath 
throughout the year. The temperature recommended by the 
committee is 90 degrees F. : 


temperature of the should be the same 


Vapor pressures for any other tem- 
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peratures can be calculated with a reasonable degree of ac- 
curacy from the 90 degree value. 


The tentative standard vapor pressure testing method adopted 
to become effective September 1, 1928, is given below in detail, 


Apparatus 
[he apparatus and method of procedure is essentially the 
Same as proposed by Walter Reid, which apparatus consists 
of a bomb, a pressure gauge and a water bath. 
The first, 
which is the air bomb, is made of a piece of 2-inch standard 


(a) The Bomb—The bomb consists of two parts. 


line pipe 10 inches long, with welded ends having a %-inch 
collar welded in the center of one end, and a ™%-inch nipple 1 
This bomb 
must drain completely from either end when held in a vertical 


inch long welded in the center of the other end. 


position. 


The second part, the gasoline bomb, consists of a piece of 
2-inch standard line pipe 2% inches long with welded ends 
having a %4-inch collar welded in the center of one end, the 
other end being’ completely closed. 


This apparatus is shown in the figure. 

(6) Pressure Gauge—The pressure gauge shall be an ap- 
proved make of vapor tension or test gauge, with a diameter 
of 3 or 4M%inches, and scaled for 30 or 45 pounds pressure. 
Gauges shall be checked frequently and adjusted if found to be 
in error. 

(c) Water Bath—The water gath shall be of such dimensions 
that the bomb may be immersed to the bottom of the pressure 
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sauge. Means ior maintaining a constant bath temperature of 
5 . 
9) degrees F. should be provided. 


Procedure 

(a) Purging the Air Bomb—Prior to each test the air bomb 
must be thoroughly purged of any gasoline or gasoline vapors 
that may remain from a previous test. This is best accom- 
slished by filling the air bomb, from which the gauge has been 
duped, with hot water, then allowing the bomb to drain. 
This procedure should be repeated several times. The air bomb 
is then suspended in the shade on a rack in a vertical position. 
The bomb should remain on the rack for at least one hour. 

W her« 
several air bombs should be provided for each gasoline bomb. 


a large number of determinations are to be made, 


Just prior to the test the pressure gauge is screwed tightly 
‘aig the air bomb, using a little shellac or powdered lead on 
the threads of the gauge to make a tight connection. 

(b) Filling the Gasoline Bomb—Before each test the gaso- 
line bomb is rinsed with water. This water is poured out and 
the bomb allowed to drain for one minute. 

The bomb is immersed in a tank of the material to be tested 
and allowed to fill while being raised and lowered through the 
liquid. This liquid is used to thoroughly wash the bomb and is 
then emptied. The bomb is refilled in the same manner, care 
being taken to see that it is completely full of the liquid. The 
sample is now ready for the test. 

Should it be necessary to transfer the sample to the bomb 
by means of pouring, both the liquid and the bomb must be 
cold enough so that no appreciable change in composition of 
the liquid occurs during the operation. The bomb shall be com- 
pletely full of the liquid when the test is run. Table 1 gives 
the temperatures at which gasolines of several vapor pressures 
should be held when pouring. 


TABLE 1 
Temperature to Which Gasolines Should Be Cooled Before 
Pouring. 


Vapor Pressure @ 90°F. 
Lbs. per Sq. In. Abs. 


Temperature of Sample 
When Pouring 


9 or under 32 - 40°F. 
9 = 72 15: = 20°F: 
12 - 16 1. 15°85. 


(c) Conducting Test—The temperature of the air in the air 
homb is recorded. The air bomb with the gauge in place is 
then immediately attached tightly to the gasoline bomb. The 
apparatus is turned upside down several times to allow gaso- 
It is then immersed in a 
Water bath held constant at 90 degrees F. At the end of five 
minutes the bomb is removed from the bath, inverted several 
times and shaken vigorously. 


line to run into the air chamber. 


It is then replaced in the bath, 
and as soon as the gauge reading becomes constant, the pres- 
sure is recorded. 
minutes, 


This will usually require from five to ten 


(d) Cal. ulating Results—In order to calculate the vapor 
Pressure of the gasoline, the final pressure recorded above 
must be corrected for the change in the pressure of the air in 
the bomb due to change in temperature. This is done by add- 
ng to or subtracting from the observed pressure the correc- 
ion given in Table 2, opposite the air bomb temperature. Since 
e pressure of the air in the air bomb was zero pounds gauge 
when att 


ched to the gasoline bomb, any pressure shown on 
the gaug 


it the end of the test must have been’ due to the pres- 


‘ure of the gasoline vapors and the change in the air pressure. 
For this eason, the gauge pressure when corrected for the 
change 0! the air pressure is the vapor pressure of the gaso- 
line in pounds per square inch absolute. For example, the ob- 


Served 9 


ige pressure is 15.0 pounds per square inch and the 
air bom] 


temperature is 76 degrees F. Reference to Table °2 


Wi . . . 
will show the correction for this air bomb temperature to be 
per square inch. Subtracting this correction from 


04 pounds 
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the observed gauge pressure of 15.0 pounds will give 14.6 pounds 
per square inch absolute as the vapor pressure of the gasoline. 


TABLE 2 


Correction Factors for Expansion of Air. 
(Barometric Pressure 14.4 Lbs. Sq. In.) 


Air Bomb 
Temp. °F. 


Correction Air Bomb Correction 
Temp. °F. 


Subtract 0.5 


30 Subtract 1.8 72 

32 1.7 74 0.4 
34 1.6 76 0.4 
36 1.6 78 0.3 
38 1.5 80 0.3 
40 1.4 82 0.2 
42 1.4 84 0.2 
44 1.3 86 0.1 
46 1.3 88 0.1 
48 1.2 90 0.0 
50 1.1 92 Add 0.1 
52 1.1 94 0.1 
54 1.0 96 0.2 
56 1.0 98 0.2 
58 0.9 100 0.3 
60 0.8 102 0.3 
62 0.8 104 0.4 
64 0.7 106 0.4 
66 0.7 108 0.5 
68 0.6 110 0.5 
70 0.5 


Figures given in table to be subtracted from or added to the 
observed reading to give vapor pressure of gasoline in pounds 
per square inch absolute at 90 degrees F. 


The above values were calculated from the formula: 
Increase in air pressure = 
Barometric pressure x (90—Air Bomb Temp.) 





460 + air bomb temperature 





New Gasoline Company Organized 


Shreveport, Louisiana——Combining their interests, the Root 
Refineries, Inc., and F. C. Henderson have organized the Rain- 
bow Gasoline Company; and the new company is operating 
a gasoline plant in Union County, South Arkansas. The plant 
uses 10,000,000 feet of gas daily, putting out 20,000 gallons of 
finished gasoline per day. The supply of gas for the plant 
comes from wells in the Champagnolle field. The cost of the 
plant was around $250,000, and the cost will run still higher, as 
additional compressors are being installed. 


The Rainbow company was organized late in July, with 100 
no par value shares divided equally between F. C. Henderson 
and the Root Refineries, Inc.; the latter concern is owned in 
large part by D. S. Brooks and D. P. Hamilton of Shreveport. 


Officers of the Rainbow Gasoline Corporation are: D. S. 
Brooks, president; D. P. Hamilton, vice president; F. C. Hall, 
secretary; and F. C. Henderson, treasurer. 


The new gasoline plant is located on the H. L. Hunt 120-acre 
lease, Gregory farm, comprising the southwest of the southeast 
and the southeast of the southwest of Section 10-17-14, and 
the northeast of the northwest of Section 15-17-14. 





Beaumont, Texas.—The Atlantic Refining Company is plan- 
ning the construction of a $500,000 refinery at Atreco on the 
Neches River near here; and has proposed to build a pipe line 
of 30,000 barrels daily capacity from Midland, Texas, to the 
refinery site at a cost of around $2,000,000. 
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Gas and Gasoline Analysis as Applied 
To Plant Control 


By J. C. BURKS 
O. C. Field Gasoline Corporation 


Read before the meeting of the California Natural Gasoline Association, August 9, 1928. 


E are interested in producing natural gasoline of such 
specifications that the refiner can include it in mo- 
tor fuel to the extent that a maximum return to the 

natural gasoline manufacturer is realized. This will be ac- 
complished through the production of a relatively large volume 
of low distillation recovery gasoline on one price scale, or 
through the production of a smaller volume of high distilla- 
tion recovery gasoline on a higher price scale, or on some 
intermediate basis. Whatever the basis decided upon, however, 
we are interested primarily in producing all of the gasoline 
meeting this specification contained in the gas treated. Further- 
more, there is no denying the fact that we are confronted with 
economic conditions that are likely to continue indefinitely, both 
from a: standpoint of overproduction and the encroachment of 
cracking processes. It is obvious that plant operating methods 
will have to keep pace with these conditions and that methods 
of plant control that have been generally used, particularly 
charcoal tests, are unsatisfactory and inadequate. 

As the average efficiency of gasoline plants generally has 
increased, the percentage of the lighter constituents included in 
the product increased greatly, resulting in more stringent speci- 
tications being written by the refiner until we now generally ac- 
cept 90 per cent. distillation recovery as a proper recovery fora 
good grade of natural gasoline. it is not the purpose of this pa- 
per to discuss the relative merits of natural gasolines as related 
to gravity, distillation recovery, vapor pressure, or volatility, but 
to take conditions that are now imposed on the average opera- 
tor and attempt to show how he may be assisted in producing 
the maximum gallonage meeting his particular sales specifica- 
tions. I believe the desired results can be attained only 
through accurate knowledge of what his raw material con- 
sists, and the exact compdsition of his products. 

Theoretically the desired operating condition would be the 
removal of all of the butanes and heavier fractions from the 
wet gas with a minimum amount of propane and lighter, the 
elimination of all of the propane and lighter from the con- 
densed make and the elimination of just sufficient butanes to 
give the required distillation recovery. As the production of 





propane free natural gasoline is accomplished through a sub- 
stantial loss of heavier constituents (even in the best regu- 
lated stabilizing units) the usual plant operating balance will 
be found where small percentages of propane remain in the 
finished product, with a correspondingly greater net produc- 
tion for a given recovery specification. The other extreme 
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Figure 2. 

is found in plants that are leaving substantial amounts of bu- 
tane in their residual absorber gases and are having difficulty 
meeting distillation recovery requirements on the gasoline they 
are making. Between these two extreme cases lie innumer- 
able plant operating conditions, all confronted, however, with 
the same question: How many gallons of specification gaso- 
line are contained in the gas available for treatment and what 
are the plant conditions most suitable for its recovery. In 
other words, a plant will lose, we will say, 10 per cent. of its 
production in increasing its distillation recovery from 85 to 
90 per cent. What part of that loss was due to elimination 
of propane? How much butane was lost along with it? Could 


larger amounts of butane be included in the make if stil . 


more propane was eliminated, and if so how much? Etc. 

To assist us in a few of these problems, we started experi- 
menting last winter with an analysis apparatus based on the 
principle of cold fractionation for determining the hydrocarbon 
components of gasoline and gases. The apparatus consists of @ 
carefully packed fractionating column, the upper or condensing 
portion of which is controlled by a refrigerant. The differ 
ent constituents are distilled off at constant temperatures and 
measured as vapor in a large receiver by means of pressure 
increases. 


Typical Analyses 


We will now consider a few typical analyses and sce how 
they may be interpreted: Figure 1 shows an analysis of wet 
gas entering Plant No. A, a 30 pound 32 degree charcoal! deter- 
mination as specified by Bulletin No. TS 121, of which indi- 
cated 3.10 GPM. We find that this gas contained 78.1 volume 
per cent. of methane; 6.1 per cent. ethane; 6.8 per cent propane; 
2.0 per cent. or 0.67 GPM iso-butane; 2.7 per cent. or 0.86 GPM 
N-butane; and 4.3 per cent. or 1.92 GPM pentanes and higher. 
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Figure 3. 


The question now arises, is the analysis accurate? Doctor 
Brown made a statement at Tulsa that his apparatus was ac- 
curate to within one-tenth of a per cent. in testing motor fuels. 
We do not find such accuracy necessary, however, in plant 
control work, nor do we imagine that we are getting results 
anywhere near this accuracy; but through refractionation of 
the separated constituents we are certain that the apparatus is 
more accurate in determining the components of gasoline and 
gases that are the other yardsticks by which plant efficiency 
is determined. We do not consider a master meter on a plant 
inaccurate, for instance, if it is 1 per cent. off. Gasoline meas- 
usements at different temperatures are likely to be one-half 
of a per cent. off, so for practical purposes we consider the 
accuracy in determining the hydrocarbon components of gaso- 
line and gases by this method is more accurate than the 
methods used to determine other factors in the plant equa- 
tion. 

Analysis 2 shown here as Figure 2 is the dry gas leaving the 
absorber of the same Plant A. Charcoal analysis showed 0.33 
GPM. The gas contained 84.2 volume per cent. methane; 5.5 
per cent. of ethane; 83 per cent. propane; 1.8 per cent. of 
0.6 GPM iso-butane; and 0.4 per cent or 0.12 GPM N-butane. 

Analysis 3, Figure 3, is a sample from the run tank of this 
same plant No. A; showing 4.3 per cent. propane; 5.0 per cent. 
iso-butane ; 28.2 per cent. N-butane; and 62.5 per cent. pentanes 
and higher. Gravity of this product was 84.3 degrees; distilla- 
tion recovery 79.8 per cent. You will note from these analyses 
that it is entirely possible to fractionate mixtures of the lower 
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paraffin hydrocarbon series into their components with rather 
sharp cuts, with the possible exceptions of iso and normal bu- 
tane. Even in this case where the difference in boiling points at 
atmospheric pressure is only about 12 degrees C., a very sharp 
cut can be made if time is allowed for it. However, we find 
that the same result is obtained in running more rapidly and 
extrapolating the curve as shown here as by taking a consid- 
erable longer time and obtaining a sharper break. 

We will now consider a somewhat similar case except that 
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Figure 6. 


here a stabilizing unit is involved, although operating under 
extremely poor conditions. 

Figure 5 shows an analysis of wet gas entering Plant No. B. 
A 30 pound 30 degree charcoal analysis showed 3.0 GPM 
Methane 78.8 volume per cent; ethane 6.3 per cent; propane 
7.2 per cent; iso-butane 1.1 per cent or 0.35 GPM; N-butane 
2.8 per cent or 0.90 GPM; pentanes and higher 3.8 per cent or 
1.89 GPM. Total of iso-butane and heavier 3.14 GPM. 

Figure 6 is analysis of dry gas from absorber. Methane 
85.7 per cent; ethane 7.7 per cent; propane 5.7 per cent; iso- 























Figure 7. 
butane 0.20°GPM; N-butane 0.12 GPM. Charcoal analysis 0.30 
GPM at 30 pounds, 32 degrees. 

Figure 7 is vapor from stabilizing column showing methane 
content 22.0 per cent; ethane 84 per cent; propane 39.1 per 
cent; iso-butane 6.1 per cent or 197 GPM; and N-butane 24.4 
per cent or 7.90 GPM. 

Obviously this column is in a bad way, particularly when 
we consider that the production still contains 2.8 per cent. pro- 
pane. (Figure 8.) The rest of the analyses shows iso-butane 
2.4 per cent; N-butane 17.1 per cent; pentanes and higher 77.7 
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Figure 8. 
per cent. Gravity of the product was 75.0 degrees; distillation 
recovery 92.5 per cent. 

If we now take the results of these analyses and the amount 
of gas entering and leaving the plant as well as production, we 
may arrive at a plant balance as shown in Figure 9. Iso-butane 
and heavier are shown in gallons. Propane and lighter as M 
cubic-feet. You can see that the sum of the different constit- 
wents contained in the production, the dry gas and stabilizer 
vapor are shown just between the diagonal double lines ‘and 
you can see the check or lack of it, with the constituents ent- 
ering the plant. Considering the fact that these samples were 
taken over a two-hour period and that gas and gasoline vol- 
umes were taken over 24 hours, a closer check was not anti- 
cipated. Anyhow, we have 1,592 M cubic feet of methane in 
the incoming gas, against 1,504 accounted for in the plant. 127 
M cubic feet ethane against 141; 146 M cybic fgeet propane 
against 138; 707 gallons iso-butane against 643; 1820 gallons 
N-butane against 1,777; and 3,820 gallons pentane and higher 
against 3,970. 

We will come back to this plant balance in a moment and 
see what effect better operating conditions would have on the 
amount of gasoline made and its specifications. 

We will now consider a stabilizing unit producing approxi- 
mately 20,000 gallons per 24 hours, of 81 gravity, 90 recovery 
gasoline. Figure 10 shows an analysis of gasoline from run 
tank fed directly from column; rate of make 20,000 gallons; 
propane 2.8 percent; iso-butane 3.0 percent; N-butane 22.6 per- 
cent; pentane and higher 70.9 percent. 

Figure 11 is residue vapor leaving stabilizing column in the 
amount of 175 M cubic feet; indicating 13.3 percent methane; 
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12.2 percent ethane; 49.7 percent or 13.6 GPM propane; 97 
percent or 3.14 GPM iso-butane; and 15.1 percent or 4.8 GPY 
N-butane. 

Figure 12 shows vapor leaving the run tank which was 
maintained at 5 pounds pauge pressure, amounting to 38 \ 
cubic feet consisting of : 

24.2 volume percent or 6. 6. GPM Propane. 

8.1 volume percent or 2.6 GPM Iso-butane. 

52.2 volume percent or 16.9 GPM N-butane. 

15.5 volume percent or 6.5 GPM Pentane plus. 

A compilation of these analyses resolves the products of the 
unit into amounts as shown in Figure 13, and it is noted that 
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Figure 10. 
if methane and ethane are converted to their liquid equivi- 
lents that we have accounted for 
235 gallons Methane 
364 gallons Ethane 
2816 gallons Propane 
1276 gallons Iso-butane 
5870 gallons N-butane 
14427 gallons Pentane plus. 
From these figures we can calculate that the run down 


stream or entering feed to the column had the composition: 
. 
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Figure ll. 

0.9 percent Methane 

1.4 percent Ethane 

11.3 percent Propane 

5.10 percent Iso-butane 

23.5 percent N-butane 

57.8 percent Pentane plus. 

Now, as a means of interpreting these analyses still ‘urthet 
let us consider the diagram in Figrue 14. You are und: ubtedly 
familiar with this method of three dimensional plotting. Obvr 
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ously if we take an equilatoral triangle whose perpendicular 
equals unity, the sum of the perpendiculars from any point in 
the triangle to the three bases equals unity. Therefore, if we 
allow distances from one base to equal percent of propane, dis- 
tances from another base to equal percent of total butanes, and 
distances from the third base to equal percent of pentenes and 
higher, we can take the analyses of gasoline samples and at 
The scattered points you see 
For most gasolines, 


least get them down on paper. 
in this diagram are a few such analyses. 
these points will fall in the lower right of the triangle so we 
will enlarge the scale and include this area only. 

We have taken the results of all the liquid analyses we have 


run so far, and located them on diagram as shown in Figure 








Figure 12. 

15, noting on each point the ASTM distillation recovery of the 
sample. It would appear that until we get analyses and dis- 
tillation recoveries that disprove it, it should be possible to 
appropriate the distillation recovery of a gasoline of a given 
percentage composition of propane, total butanes, and pen- 
tanes plus, if said distillation recovery lies roughly between 
78 and 95 degrees. We are assuming of course that the com- 
position of the pentanes and heavier fraction remains about 
constant and that differences in the amount of iso-butane as 
related to normal butane will not substantially affect distil- 
lation recovery. 

I believe that we can make our first assumption safely when 
we consider that the distillation recovery of the usual pen- 
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Figure 13. 


fanes an: heavier fraction of a natural gasoline is nomi- 


nally 100 percent and that even appreciable fluctuation in the 
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Figure 14. 


percentage of pentane contained therein would not affect the 


distillaticn recovery of the sample. As far as iso and normal 


butane are concerned, their. differences in relation to each 
other undoubtedly account for some of the abvious discrep- 
encies on the composition diagram. A suggested remedy is 
the conversion of iso-butane to its N-butane equivalent in re- 
method. 


Nevertheless, from a plant operating standpoint, we can use 


spect to distillation loss, by some approximate 
this tendency toward a relationship between percentage com- 
position and distillation recovery to advantage. 

For instance, let us again consider plant B with the stabiliz- 
We found that 208 gallons of N-butane 
were lost in the residual gas from absorber and 695 gallons 


ing unit so-called. 
from residual vapor from the stabilizing column. If we now 
change operating conditions so that all°of this normal butane 
is recovered, we should have 6013 gallons of a product consist- 
ing of 2.4 per cent. propane, 31.6 per cent. total butanes, and 
66.0 per cent. pentanes and higher. Referring this analyses to 
our diagram, we would anticipate .a distillation recovery of 
If we now make the stabilizing 
column perform so that the propane is cut down to 0.5 of one 


approximately 88.0 per cent. 


per cent., we would have 5900 gallons of gasoline of approxi- 
mately 90 per cent. distillation recovery. It is obvious that 
there are any number of possible combinations of propane and 
total butanes here in which the plant could be made to produce 
90 per cent. recovery gasoline and with these data at hand an 
operator could determine the optimum set of conditions for his 
particular plant. 


In a similar way, we may consider stabilizing unit C. Here, 





Figure 15. 
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we are losing 1164 gallons of total butanes in vapor from 
column, which, if included in the make without any other 
change would give us 21,164 gallons consisting of 2.7 per cent. 
propane; 30.3 per cent. total butanes; and 67.0 per cent. pen- 
tanes and higher. From the diagram we would expect a dis- 
tillation recovery of between 87 and 88 per cent. However, in 
reducing the propane content to 0.5 per cent., we have 20,688 
gallons of product that is safely within the 90 per cent. recov- 
ery requirement. On the other hand, if it was necessary to pro- 
duce 95 per cent. recovery gasoline from this unit, assuming 
that 0.5 
which to operate, we would have to limit our total butane to 
about 21 per cent., cutting our production from 20,688 gallons 
of 90 per cent. recovery make to about 18,000 gallons of 95 per 
cent., a loss in production of approximately 13 per cent. Under 
these’ conditions it is interesting to note that the gravity of 


per cent. propane was the lowest practical limit at 
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the product would be reduced from 83.5 A.P.I., to about 
79 A.P.I. 

Assuming that 0.5 per cent of propane is a practical working 
basis, it would appear that for a 90 per cent recovery product 
the total butanes will have to be limited to approximately 
32 per cent. 

I might add that since these plates were made we have estab- 
lished a dozen or so more points on this diagram that further 
bear it out, but I must emphasize he fact that these data only 
indicate a general tendency toward a relationship that is obyi- 
ously limited to the accuracy of our ASTM distillation itself, 

In conclusion I would say that I believe that future plant 
control will be along lines we have discussed here, and that 
future research should be directed toward a more definite rela- 
tionship between percentage composition and sales specifica- 


tions. 


The Foreman’s Part in Accident 
Preventton 


By C. W. PRICE 
Director, Training Course for Safety Engineers, New York University 


Copyright, 1928, by the American 
T is a commonplace and yet peculiarly applicable to accident 
prevention that the attitude of the employe depends ab- 
solutely upon the attitude of the foreman. 

That is why the foreman’s interest in accident prevention 
must be so sincere and unmistabable that none of his men 
will doubt for a minute what he is willing to do to protect 
them and what he expects them to do. 

Pretense accomplishes nothing in a safety campaign. The 
old foreman’s alibi to his men: “This is a lot of nonsense but 
the boss says it’s got to be done,” defeats its very purpose. 
Either the foreman believes in safety or he doesn’t and his 
men will soon find him out. Not just ordinary interest, but 
special interest and enthusiasm are indispensible for a fore- 


man to make his men really believe in safety and give it 
a place in their daily work. 
The foreman must believe in accident prevention as. a good 


business proposition, not merely as a bit of humanitarianism, 
if the men under him are to make honest efforts to avoid ac- 
He must believe it pays good dividends—that it is an 
If he doesn’t, he will never 


cidents. 
indispensible part of efficiency. 
quite put safety on the map in his department and give it a 
vital place in the day’s work. It will always be a side issue, 


“kind hearted but not quite hard headed business,” and his 
men will all know it. 
Let’s enumerate the few specific things a foreman must 


do to make his department safe: 

l. It goes without saying that he must cooperate with the 
management in the installation of mechanical guards and other 
safety equipment and he must make himself responsible for 
seeing that these guards are kept in good repair and are used 
by his workmen. 

2. Because good housekeeping plays a very important part 
in accident prevention, the foreman should make it his business 
to see that the floors are kept free from obstructions over 
which men may stumble, that materials are piled safely, and 
that ladders, stairways and tools are kept in good repair. 

3. It is of the utmiost importance that the foreman per- 
sonally introduce the new man to his job to which he is 
adapted; that he carefully instruct the new employe as re- 
gards the hazards of his job and how to perform the work 
safely; and that he should take the opportunity with each new 
employe to impress upon him the interest which fhe officers 
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and the employes are taking in accident prevention and what he, 
the foreman, expects of the new employe. 

4. When any employe is found violating a safety rule, 
the foreman must not only correct him but should do so in 
such a way as to win the intelligent interest and cooperation 
of the employe. In other words, he should make safety at- 
tractive, not merely mandatory. 

5. The foreman should not only make regular inspections 
of his department but should exercise constant watchfulness 
to weed out dangerous conditions and dangerous practices. 

6. While discipline occupies.only a minor place in a safety 
campaign yet there are occasions when discipline is necessar) 
In cases where there has been wilfull and flagrant violation oi 
safety rules or safe practices, it is often necessary to dischargt 
an employe. In the majority of cases, however, a layoff for 
a few days or several weeks proves effective in correcting 
the condition. 

Foremen should never forget that in the end the whole suc 
cess of accident prevention depends on whether workmen reall} 
believe in it, in whether they are really interested, and i 
whether they appreciate its value to them personally. In an) 
disciplinary measure, therefore, the foremen should be careitl 
to avoid breaking down this spirit or antagonizing whol 
groups of employes. Above all, foremen and managers should 
never announce penalties for violation of safety rules unles 
they intend to enforce them, for such a practice—still comme! 
in hundreds of plants—does more to breed disregard and 
contempt for safety work than anything else. 

It should be remembered by management as well as !! 
foremen that in the last analysis the foreman is the key m@ 
in any safety program. To most factory employes, the fore- 
man is “the boss,” in fact the entire company. Certainly ! 
them the company is gaged by the calibre of the foremal 
The foreman, alone is in constant touch with the workme, 
the men and women involved in most industrial accidents 
Management, therefore, can do nothing better for the prom’ 
tion of safety than to sell the idea thoroughly to its forem*t 
keep them sold and interested, and as deeply concerned with 
safety records as with production records. Those plants 
most successful in accident prevention in which foremen 
held as closely to account for loss of time and dollars throug! 
preventable accidents as for. loss of material and order throug! 
preventable spoilage and delay in production. 
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Heat Conservation Paramount With 
Pure Oil at Heath 


By GEORGE REID 
Associate Editor 


HE Heath refinery of the Pure Oil Company near 

Newark, Ohio presents a pleasing picture by virtue 

of its excellently landscaped and well kept front yard, 
artistically arranged flower gardens surround its main 
buildings, which are set off by bright aluminum coated 
tanks and its numerous buildings of brick and concrete, 
topped by red tile roofs. In addition to the pleasing ap- 
pearance secured by constant care and cleanliness, there is 
incorporated in the design and operation of the -refinery 
proper many interesting features. of economy and efficiency. 
Space here does not permit of treating both sides of the 
picture and the excellent results secured by welfare or- 
ganizations, safety first groups, foreman’s councils and so 
forth, will have to give way for the discussion dealing with 
interesting items of plant operation. 

The crude refining equipment at the Heath plant consists 
of 13 shell stills arranged in two batteries for skimming 
work and redistillations. Two older type Cross units of 
750 barrels capacity and two of the new large type Cross 
units of ‘2,000 barrels rated capacity, which are operated 
much above that figure, comprise the cracking equipment. 
In addition a large unit of the Gyro vapor phase cracking 
system shortly will be in operation. This Gyro unit will 
charge crude oil direct to the assembly of equipment and 
skimming and cracking will be performed in the same pass 
through. Throughout all of the departments where oil 
is processed company engineers have given much attention 
and study to heat conservation and better fuel economy. 

At the skimming battery, crude oil entering the equip- 
ment is preheated to 400 F. before it enters the first still. 
At this battery the cold oil is charged through four vapor 


heat exchangers which are installed on the vapor lines lead- 
ing from two kerosene and two gas oil stills to the con- 
denser boxes. These exchangers are of company design and 
consist of 90 one-inch tubes, each, incorporating an expan- 
sion head in such a manner that expansion and contraction 
are adequately cared for. Passing from the four vapor heat 
exchangers the crude is then conducted to an exchanger 
of conventional type, also company designed, where it ab- 
sorbs heat from the hot residuum leaving the last still in 
the series. 


Heat Conservation 


From this last exchanger where the preheat temperature 
reaches 400 F. the crude is split into two streams and pass- 
es into two large drums surmounted by small towers, called 
evaporators. At this point two streams of light gasoline 
are removed to condenser boxes, and through the receiving 
house. Sixty per cent. of the total available gasoline, by 
skimming, is removed in this manner, before the crude 
reaches No. 1 shell still. The advantage of having two 
evaporators.and of removing two streams in this manner 
lies in the fact that in the event of failure of any of the 
evaporator, tower, or condenser equipment, the still opera- 
tion need not be interrupted while repairs are made. 


The vapor heat exchanger installation effects not only 
greater yield of gasoline through exchange, but materially 
reduces the fuel requirements for distillation work. They 
also reduce the water needs of the condenser boxes and at 
the same time give cooler streams, and keep the boxes 
cooler. The reason for placing the exchangers on the 
heavier stream vapor lines is obvious. The skimming bat- 








At the left the two evaporator drums are shown and at the right, above the condenser boxes, 
are two of the vapor heat exchangers as described in the accompanying article. 





MN Om TIN 
ey 
fe 


; ii pm mca. 
te 
Stag } ad acces aR ermeR re 
=r ‘ sft 
a ——— eS 
<jtg eu ep 


4 




















74 THE REFINER AND NATURAL GASOLINE MANUFACTURER 


tery produces the usual fractions of 
gasoline, kerosene, and gas oil. Both 
the gas oil and fuel oil are utilized 
as cracking stock for the four Cross 
units. 

The plant is independent of out- 
side utility services in so far as it 
produces its own electricity and wa- 
ter. Coal is used in the boiler 
house as fuel. Gas is used in some 
departments when available from 
the cracking units, and oil fires are 
found for some of the processing. 
A steam driven Corliss engine, 350 
horsepower is employed to generate 
electricity for power and lights and 
to drive compressors for the supply 
of compressed air needed about the 
plant, and to belt drive the large 
compressor acting as the present 
gasoline recovery unit. All genera- 
tors and compressors are-belt driven 
from a common shaft which is 
driven by a Corliss engine. A 
Ridgeway steam engine, 265 horse- 
power, is used as a stand-by unit. 
Two Ingersoll-Rand and one Laidlaw compressor are installed 
for supplying compressed air to the centralized air storage tank. 
A Laidlaw compressor size 16 by 8 by 16, compresses gases and 
vapors from all parts of the plant for gasoline recovery pur- 
poses. The power house consists of four 375 horsepower boil- 
ers, coal fired. 

A new wasté gas gasoline recovery plant is being in- 
stalled which will be double the capacity of the present 
plant. It will consist of two Bessemer compressors 
shipped to Heath from one of the Pure’s Seminole lease, 
and one Ingersoll-Rand machine, and the capacity of the 
recovery plant will be increased to 4000 gallons of gasoline 
daily. 

Electric Plant 

The electricity generated by the Crocker-Wheeler gen- 
erators is taken to all parts of the refinery and used for 
both power and lighting purposes, and also provides light 
for the large employees’ camp near the plant. Because of 
the abundant supply of current the majority of the pumping 
is done by electrically driven pumps. The main pump house, 





Interior of the electrical power plant and compressed air plant. Note the general 
atmosphere of cleanliness and the ferns thriving in a room next to the boiler house. 











Showing details of the changes in firing the old Cross units. To the left is shown 
construction work on the new Gyro vapor phase cracking units. 


for example consists of seven Goulds triplex pumps, all 
driven by a single 50 horsepower Crocker-Wheeler motor 
by means of a common shaft and gears. This installation 
has been in service nine years. The pumps are located on 
one side of the house, as shown in one of the accompany- 
ing illustrations, with all of the manifolds placed on the 
other side of the building directly opposite the pumps. 

: Cracking 

An interesting change in firing one of the older Cross 
units has been made recently at this plant. Instead of 
firing the unit at each end as is common practice in Cross 
still operation the Pure Oil engineers equipped one of the 
old furnaces with large Dutch ovens placed at one side 
of the furnace. The installation is shown in an accompany- 
ing photograph. A second small Cross still fired in the 
sual manner is shown beside the newly equipped furnace. 
At the left back ground is shown construction progress of 
the new Gyro unit. 

With the Dutch ovens provided at the side of the furnace 
a number of advantages have been noticed after about ten 
days operation. The smoke was 
moved from the end of the fur- 
nace to the center, and but one 
arched baffle wall is placed be- 
tween the preheating bank and the 
main cracking bank of tubes. An 
appreciable saving in fuel was se- 
cured through the use of the dutch 
ovens and side firing based on for- 
mer throughput. However, since 
the changes have been made the 
throughput was easily increased 30 
to 35 per cent. above the former 
run. Better combustion is secured 
in the furnace. There is no flame 
on the tubes, which increases the 
life of the tubes and decreases tube 
failures,*and at the same time the 
stills can be fired heavier without 
injury to the tubes. The change is 
mexpensive and secures much bet- 
ter distribution of the heat. Six 
gas burners are provided for firing. 
Further, the new system is much 
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Interior of the main pump house showing battery of triplex pumps operated by electric 
motor driving a single shaft. Manifolds are just opposite the pumps on the other 


side of the house. 


safer for the operators, since the fireman is not directly under 
the ends of the tubes at any time. In the event of fires oc- 
curring at the ends of the furnace the burners may he turned 
out and the firing of the unit stopped without the usual hazard 
involved in end firing. 

In the operation of the larger and newer Cross units 
which have a rated capacity of 2000 barrels, the company 
has effected an increase in throughput by the use of several 
features perfected by company engineers, to the end that 
3500 to 4000 barrels are passed through the units daily. 
Charging stock is both gas oil and fuel oil. 

Quick Cleaning 

In the matter of cleaning these large units the company 
has reduced the down time remarkably and are limiting the 
down time, from stream to stream, to but ten hours. Dur- 
ing the summer months the units are taken off stream at 
four in the morning and are usually fired up again at noon. 
Because of the high velocity of oil flow through the tubes, 
but little carbon is deposited at this point. In addition, it 
is ordinary practice to start cleaning tubes within two and 
one-half hours after the fires are 
cut. This gives hot tubes to work 
with, and it is thought that the rela- 
tively high temperature of the tubes 
has much to do with the ease with 
which they are cleaned of carbon. 
The workmen use special asbestos 
gloves when clean‘ng tubes, and use 
a hose insulated with asbestos. 

The reaction chamber is also 
cleaned while hot using a system 
perfected by the company engineers 
which consists of blasting the coke 
from the chamber by means of high 
presstire water directed into and 
against the coke deposit. 


Because workmen begin the clean- 


ing operation so quickly after the 
units are shut down, and finish the 
job in such a short time, the system 
does not have time to get cold, be- 
fore \t is again placed in service. 
Usua 


’, at the end of the cleaning 
time, the furnace temperature is 
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around 500 to 600 in the fire box, 
with the rest of the equipment cor- 
respondingly hot. Because of this 
the units are on stream within two 
hours after starting the fires. The 
furnace temperature during opera- 
tion is maintained between 1800 and 
2000 F. In view of the fact that 
the company charges fuel oil as well 
as gas oil to these units; operates 
them at approximately double their 
rated capacity; using high tem- 
perature, pressures, and velocity of 
flow, and then accomplishes such 
remarkable results in cleaning time 
with a shut down period of but ten 
hours from stream to stream, the 
installation is certainly one of much 
interest. 

Another interesting item in con- 
junction with the Cross unit opera- 
tion consists of the long service se- 
cured in the matter of packing for 
the large hot-oil charging pumps. 
Former practice consisted of pack- 
ing these large pumps at the end of 
every run, which is not only comraratively costly, but is a slow 
and tedious task. Through the installation of a series of small 
lines running from a common tank to all four pumps, cold oil 
is conducted to the pistons of the pumps at the packing gland. 
The small lines carry the cold oil downward through the water 
jacket and directly to the moving p’stcn. Small valves are 
provided above each inlet, by means of which the volume 
of cold oil, which is very small, is controlled. Since the in- 
stallation of this system of injecting cold oil to the piston 
at this point, the charging pumps require packing only at 
the end of five to seven months of practically continued 
service. 

Gasoline from the Cross units is removed direct, and is a 
finished motor fuel except for doctor sweetening at the 
treating piant. This consists of a continuous treating sys- 
iem of usual design, having a series of treating and wash- 
ing towers provided with the various required mixing and 


control devices. 





Chemical treating plant assembly. The continuous treaters to the left are employed for 
sweetening gasoline. . 
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Extension Tube Adds Effic: 
To F Equi t : 
By BRAD MILLS 
Staff Representative 
4 SHOUGH perfected more than a year ago by the Stand- extension tube which would be placed on the end of the port- 
ard Oil Company of California, the asbestos extension able mixers. It took some time to design a hose flexible 
tube still stands as one of the most efficient contribu- enough to coil up compactly and strong enough to stand the 
tions to fire extinguishing equipment, as applied to oil tank initial rush of the solutions. The asbestos extension tube was 
fires. This apparatus consists of a flexible asbestos tube and the result of a series of experiments, during which strength, 
is attached to the gooseneck end of the towers or portable flexibility and general design were studied. Wire-inserted as- 
mixers used for carrying foam over the top of a burning tank. bestos cloth is used. A mixing basket is placed at the bottom 
It is the result of a series of experiments conducted by the of the tube, allowing the solution to gently roll out over the 
company after a 115-foot diameter tank of burning distillate burning oil without danger of saturation. 
at El Segundo defied all efforts of a trained crew and burned In the final tests with the new equipment, the fire was com- 
itself out. pletely extinguished with only 3300 gallons of each solution, or 
Some of the events leading up to the development of the as- about one-tenth of the amount necessary to extinguish a sim- 
bestos extension tube follow: ilar fire with the mixing box 20 feet above the oil surface, 
Soon after the tank of distillate burst into flames, the foam and less than half the amount required to extinguish the fire 
system was brought into action. The fire seemed to die down when the mixing box was only three feet above the oil. The 
after the foam was applied, with every indication that it would rate of delivery of the solution was one-third of the rate that 
soon be out. The blanket of foam, after a fairly good smother- had been required in former tests. 
ing effect, seemed to lose its effectiveness. It was observed The Company has compiled complete directions for using 
that the mixing box in the tank had been partially tipped over the asbestos tube in connection with the portable foam tower. 
when the tank roof blew off, and it was immediately. suspected Each specific direction is illustrated with an actual photograph, 
that the two solutions were not working properly together. a total of 12 operations being necessary to place the asbestos 
Portable mixing tubes were brought into play after the-solu- extension tube and portable foam tower in action against 
tions were almost completely shut off from the regular mix- the fire. 
ing box. The foam from these portable mixing tubes also The directions, as issued by the company, follow: 
checked the fire for a time, but the blaze continued, although “NOTE: Twelve trained men can handle tower, but under 
about three and one-half feet of foam blanketed the tank. fire conditions at least 20 men should be used. Men should 
The company was extremely dissatisfied with the progress wear cotton gloves. Speed in preparing and erecting tower is 
made against the El Segundo fire and decided to conduct an not necessary, but it is essential that no time between the in- 
extensive investigation as to the cause of the failure. Since troduction of the asbestos to the fire and the arrival of the 
it was impossible to account for the failure merely from ob- foam into the bowl. Bowl should ‘be within a foot or two of 
servation, the company used what remained of the tank for surface, but must not be in the oil. Allowance must be made 
making what it termed “full scale tests.” A small amount of for expansion of fuel and crude oil when foam is applied. 
oil was placed in the tank, the mixing box placed about 20 feet “1. At any point near the fire where work can be done * 
above the oil and tilted at about the same angle as it had comfort, lay tower flat on its back with gooseneck vertical 
assumed during the fire. The fire was extinguished after an and the three poles extending beyond gooseneck end of tower. 
hour’s battle, but it had required 33,000 gallons of each foam Attach the three guy cables but keep these wound on spools. 
solution to turn the trick. With knife or tinsnips cut off top of asbestos tube at a dis- 
In the second test, the mixing box was placed only three tance from the bottom of bowl not greater than the tank outage. 
feet above the oil level. The fire was extinguished in 13 min- “2. Without cutting the four lengthwise cables inside the 
utes with a total of 8400 gallons of each solution, or only tube, cut away about 12 inches more of the asbestos cloth, 
about 25 per cent. as much as was required in the previous leaving the cables extending about a foot beyond the end of 
experiment. Company experts saw that they were on the right the cloth. Remove clamp from end of gooseneck; draw a few 
road, since dropping the mixing box almost to the oil level inches of the asbestos tube over the mouth of the gooseneck. 
had produced amazing results. “This confirmed suspicions “3. After fastening cables to lugs replace clamps. 
that the difficulty in the original fire and in the first test, had “4. Fold asbestos tube on gooseneck, using care to cover 
been that the foam dropping a long way onto the oil surface all projections with first folds (this to prevent straps and the 
splashed so violently into the oil that it became oil-saturated, rim of bowl from becoming caught.) 
aad thus lost most of its effectiveness.” “S. Tuck in all straps and rim of bowl before placing bowl 
The company knew that fires might occur in tanks where the on top of folds. 
oil level would be 10 or even 20 feet below the top of the tank, “6. Hold folded tube snugly on end of gooseneck by means 
and realized that some arrangement should be perfected to of cable drawn tightly over top and then attached to pa? 
gently pour the foam onto the oil, rather than let it splash as release device. See that cotter-pin holding release plug 1s ® 
in the El Segundo fire. Clumsy baffles or floats under the such position that a pull on the cable attached to cotter-pi - 
mixing boxes were suggested, but it was found that the ex- will allow the asbestos tube to. fall free—the release cable 's ” 
pense of equipping the many tanks with such a device would stretched taut and tied to the base of the tower. ne 
be very heavy. “7. At the nearest set of hydrants on the foam system, in- wi 
Company engineers finally agreed upon some form of an stall portable meters* so that solutions can be proportioned = 
equally to the tower. Attach a 2\4-inch hose line to each of re 
*Not necessary where total flow rate is not in excess of 250 g. p. m. the connections at the base of the tower; one hose line being of 


of each solution. 
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_ Steps in Laying Foam on Burning Oil Without Splash 
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Tun from the acid solution hydrant, the other from the soda 
is Solution hydrant. No more hose should be connected than is 

necessary to reach from the hydrant to the base of the tank 
S. 7 wher« tower will be erected. The tower should be carried 
ed with lase foremost and poles extending backward beyond.the 
ol 800seneck. One hose line is trailed on each side; kept out 
of the way of the tower carriers by the hoseman. One man 
assigned to each of the three buy cables should carry the cable 






1g 









Details of these operations are given in the text. 


which should be extended into position as soon as the tank is 
reached. The tower should be laid flat on its back with the 
base a few feet from the shell of the tank and inspected to 
see that release cable is clear and that all is in readiness for 
erection. 

“8. All of the men. except the three carrying the guy cables 
should assist in raising the gooseneck end of the tower and 
steadying the base. When the gooseneck is raised too high 
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for the end of the men on the reach, the three poles attached 
to the towr should be used, two men on each pole. 

“9. The center one of these poles should be kept directly 
underneath the tower and the two side poles a few feet on 
each side of the center pole. The side guy cables should be 
brought as far to each side as possible, these cables being left 
slack with only sufficient tension to prevent the tower from 
leaning toward the side. 

“10. The center cable should remain slack until the ver- 
tical position is reached when the men assigned to this: should 
extend the cable to its full length away from the tank and 
prepare to hold back the tower so that it may be lowered gently 
to the tank. 

“11. When the tower is in the vertical position, it should 
be temporarily held and if necessary the baSe should be moved 
forward or hack to permit the gooseneck to come in proper 
position on the tank rim when the tower is leaned against the 
tank. If the tower has not been erected from a position nor- 
mal to the tank, it should be rotated to this position when held 
vertical. While the tower is still in the vertical position with 
the drain valve in the base open, the solutions should be turned 
on until hose lines are filled and foam flows from drain 
valve. Solutions should then be shut off and drain valve 
closed after the tower is bled empty. 

“12. The tower should then he lowered gently against the 
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shell of the tank with gooseneck snug against the tank rim, 
the asbestos tube properly released, and the solutions imme- 
diately turned on. The tube will become damaged by the heat 
if allowed to remain in the fire before solutions are turned on, 
The two solutions should be proportioned equally, using about 
200 g. p. m. of each solution if this rate is available. 


NOTE: Men should be assigned to positions as follows: 


1 toda eens Savtieat 566 ok oe eee a owes. ig 2 
2 te Ca ee AONE Shs i ck vad Swed Be eae oe 4 
Sot BORED WEE CANS oi set i cas cos lee ween 3 
Fes RN Ne eg Ls ss 5:2 ben Se Any oe Lace sehen ones Ue 6 
4 to base of tower (2 of these will operate valves and one 
es See  MOUIO Kas OL ae thandca caveat eimeetiene sia 4 
TE CURIRE nw. a's nds <> ie aac oeceuni nna: Kcianeeanidataigta ee hate tek alice oo 19 


“Ten of these men will carry tower and three will carry guy 


cables. The remainder can help carry the hose, which re. 
quires about one man for each 25 feet of each hose line.” 


The Standard Oil Company’s policy of allowing other oil 
companies to use their fire extinguishing processes free of 
charge applies to the asbestos extension tube. A: complete set 
of drawings and permission to build the equipment described 
in this article will be furnished upon application to H. H 
Hall, Chief Engineer, San Francisco. 


Separating and Concentrating 
Acid-Sludge 


By H. L. KAUFFMAN 


N line with the progress being made in the operation of all 

refineries are the developments that are being made in 

the handling of by-product materials. Acid-sludge is one 
of those substances, the economical disposal of which has been 
causing the progressive refiner no small concern. Until the 
last few years, separation of the acid from acid-sludges was 
looked upon a being advantage merely because it.made pos- 
sible the subsequent storage in dumps of the acid-free sludge 
(this sludge was later burned) with no complaints from owners 
of surrounding land. Now, however, with modern develop- 
ments in methods of separating acid from acid-sludge and 
thereafter concentrating the separated acid, and with suitable 
means devised for burning the remaining sludge as fuel, re- 
finers are finding the recovery of such acid to be an economical 
venture. 

However, there are still a few refiners who do not have in- 
stalled in their plants the most recently-developed types of acid- 
concentrating equipment. To familiarize operators, engineers 
and executives of such companies both with the various means 
of separating acid from acid-sludge now in use and with the 
different kinds of acid-concentrators devised in recent years 


is the primary purpose of the present discussion. 


Handling of Acid-Sludge 


The amount of sludge that results from the treatment of 
lubricating oil with sulfuric acid will vary from as low as 3 per 
cent. in the case of sludge from the treatment of non-viscous 
lubricating distillates to as high as 35 to 40 per cent. in the 
treatment of cylinder stocks. Disposal of this sludge is one of 
the most serious problems with which the refiner must deal. 
Dumping this material into a pond or attempting to discharge 
same through the usual outlets for sewage soon creates an in- 
tolerable nuisance. As previously mentioned, in the past, large 
quantities of sludge have been burned in open ponds with no 


attempt to utilize the calorific value of the sludge. More re- 
cently, specially-designed furnaces have been employed for 
handling the sludge as fuel. So, too, improvements both in 
burner design and in technique of firing furnaces have made 
it possible to burn certain classes of sludge under boilers and 
stills with fair efficiencies. However, the nuisance resulting 
from soot and fumes makes such practice unpopular in thickly- 
settled communities. 

Modern refinery practice consists in separating the acid from 
the acid-sludge, concentrating the recovered acid for re-use and 
utilizing the neutralized sludge, most often as fuel. However, 
paving asphalt and other special products can also be made 


from this sludge. 


Composition of Acid-Sludge 

The composition of acid-sludge is very complex and it is 
difficult even to conjecture of what it consists. It is known, 
however, that this sludge varies in its composition and charac- 
teristics depending upon the nature of the oil being treated, the 
method of treatment, and the quantity and strength of the acid 
used in the treating process. Briefly, though, acid-sludge may 
be classified as being an emulsion or solution of tarry matter 
in unspent acid which, in turn, holds in solution sulfuric-addi- 
tion products. 

Careful investigation work has shown that acid-sludge me- 
chanically absorbs some non-reactive paraffines and naphthenes. 
These hydrocarbons under ordinary conditions do not react 
chemically with sulfuric acid of any strength. Likewise, wé 
find in the sludge appreciable quantities of sulfonic acids and 
alkyl-sulfuric acids resulting from the action of sulfuric acid 
on the aromatic hydrocarbons in the oil. We also find presemt 
various organic acids, such as. naphthenic and poly-naphtheni¢ 
acids, which sulfuric acid seems to remove more or Iess me 
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omplete Engineering Control| 
f : 
* Fabrication 


The selection, specification and 
a testing of material; the design, 
ed fabrication, heat-treating and 
testing of the Smithsteel Pressure 
Vessels are under the direct con- 
trol of the Smith engineering 
organization. This same talent 
developed and. perfected the 
SMITHWelding process which 
has been used in the fabrication 
. of over 650 Pressure Vessels. 


in 


Cooperation with Refinery Engineers 


ly- 


m 


This organized engineering talent is 
always available to co-operate with the 
. refinery engineers of our customers on 
the complex matters that arise in the de- 
sign of cracking units. 


A.O.SMITH CORPORATION, General Offices: Milwaukee, Wis. 


$ Oil and Gas Field Products Division 
id District Offices at New York City, Pittsburgh, Tulsa, Houston, Los Angeles 


|SMITHSTEEL 
‘| HE) —s CRACKING STILLS 


Mention Where You Saw the Advertisement 
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HE ACQUISITION of the Urbauer-Atwood Company (piping 

contractors for more than 30 years) is another step in carrying | 
out the master plan for the development of an increasingly 
greater piping service—a service geared to today’s advancing 
demands and a service which covers every phase of modern 
power, refinery, and industrial piping (fabrication—contracting). 


The photographs reproduced here are an attempt to show the scope of 
the new Midwest Piping Service—complete piping and allied equipment 
for a super power station installed ready for operation—or fabrication 
only of a pipe coil, pipe bend or welded header. 


The new Midwest Piping & Supply Company, Incorporated, offers the 
user of piping all the inherent advantages and economies of this 


greater piping service. 


MIDWEST PIPING & SUPPLY CO., INC. 
Plants at St. Louis and Los Angeles. 
OFFICES 


ST. LOUIS CHICAGO TULSA LOS ANGELES 
1450 S. Second Street 208 S. LaSalle Street 805 Mayo Building 520 Anderson Street 
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chanically without greatly affecting their composition. Sulfur are more likely to find their way into the oil layer, for they t 
compounds are present to a large extent in the sludge, as well are only slightly dissolved by sulfuric acid. : a 
as smaller amounts of nitrogen bodies, but in both cases little r 
is known of their nature, nor the effect of sulfuric acid on Separation of Acid From Acid-Sludge 
them, except that the acid seems to remove them to a large The recovery of free sulfuric acid from sludge discharged sl 
extent when they are present in the oil being treated. Bitumin- from the agitators, which sludge is a dark, viscous, tar-like 
ous substances, which are largely responsible for the color in liquid, necessities separating the acid from the oil and tarry by 
petroleum distillates, are also removed from the oil by sulfuric products. The sulfonic acids contained therein are usually de- di 
acid (although the exact chemistry of the reaction is not defi- composed by diluting the sludge with an equal volume of water, ca 
nitely known), and they, too, are to be found in the acid-sludge. heating the mixture to about 180 degrees F. and then agitating loi 
The chemical reaction between sulfuric acid and the unsaturated the whole with high-pressure steam and air until no more sulfyr on 
hydrocarbons comprises polymerization to dipolymers and the dioxide is given off. By this cooking process, most of the sul- 20 
formation of esters and hydrated esters of sulfuric acid, the fonic acids are broken up. The resulting acid can then be con- tle 
latter on treatment with water forming secondary and tertiary centrated to any desired strength up to 66 degrees Baume with- lin 
alcohols. All-of these compounds may be found in the sludge, out further treatment. the 
although, according to Brooks and Humphrey, the dipolymers The equipment required for sludge-acid separation naturally rer 
depends on the character and quantity of the 
material to be handled. The sludge is ave 
diluted and cooked in chemical, lead-lined tio1 
vessels having open steam-coils and dray- suc 
off connections for oil and acid. - The deg 
hE tanks may. be equipped with either cone mat 
To sewem, — or slanting bottom to suit local conditions, deg 
‘ ie =" aids but they should be placed in an elevated T 
% “Tt = ; ie position to permit the decanted material mat 
4 = to flow by gravity into the fluxing tank pou 
pesenay and acid run-down tanks. Ample storage tion 
io) should be provided for the weak acid, furi 
‘a + 3 ' since only well-settled and skimmed acid amo 
=i ow, should be fed to the concentrator. ture 
The size of the separator used depends ther 
upon the size of the agitator that it serves, and 
{ ei I but generally varies from 100 to 300 bar- treat 
= J | rels in capacity. A separator of the lat- — 
‘ ter size would serve satisfactorily a 1000- 
barrel agitator. It is advisable to have at In 
least one-third excess capacity in the sepa- of 2 
rator.. The separators are lead-lined and possi 
are equipped for agitation either with air fect 
or live steam. Separators 15 feet deep prod 
and 15 feet in diameter are of a size fre- tral 
quently used by refiriers. The contents of vapor 
f the separators are heated either by the comp 
— = direct introduction of live steam, or by vue 
aye n closed steam-coils placed within the ket- cover 
] ES I tle proper, or by both. All steam and ait- Hon . 
t i lines are made of lead. Because of the will | 
fact that complete separation of the acid being 
<a ‘ may require as much as two days’ time, hour's 
rs t o it is usually advisable to employ two sepa- Pe 
paige & | ‘feohicenrTRaroa! expansion rating tanks for use with an agitator ™ ucing 
B00 | Taye ‘os } Mea ce ae a 1: treatn 
: ali: | = : which one batch of oil per day is treated; te 
z © $| i; > and four tanks, if two batches are treated quires 
4 Ty: 7 in the agitator each day. The separators ing 49 
; 2 L oufjneating |iruenace — are equipped either with a lead plug, about operat 
a? me _ four inches in diameter, which fits into Re 
as haan) [ | the “draw-off” at the bottom, or witha - 
RAS) MERE “nisper™ | = = valve made of some acid-resisting ol Pa 
ok ae tae IL 4 rial. In the former case, the plug 1s raise’ a" 
Fos eek — , bin ates to discharge the separator by pulling dow feet | 
1 & = on a chain that is attached to a lever wh; 
oe — which, in turn, is fastened to the top a fe “ ¥ 
the plug-rod. ‘The viscous tar-like liquid Hea 
that settles-out of the treated oi! is eithet a : 
GAATUS ERCHEEAMCoex| 4 pumped from the agitator to the separate! and e 
or is blown-out with live steam. The draw ‘ “i 
CONCENTRATOR Ba — 3 ar sep 
FOR SLUDGE ACID off pipe may or may not be steam-ja% dediees 
Oe MEM] Arete ol] CRawines no eted. The disadvantage of not having a ware 
a R2k steam-jacketed line lies in the ‘act that — 
when live steam is used in blowing the Derte™ 


Figure 1. 


- P ' = ant eparator, m 
Simonson-Mantius sludge acid concentrator. sludge from the agitator to the sct setng 
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readily. 

The practice followed by one refiner in the treatment of the 
sludge in the separators is as follows: 

The sludge when first added to the separator is heated both 
by means of a closed steam-coil and by blowirig live steam 
directly into the sludge until same is liquefied. This condition 
can be determined by punching around in the separator with a 
long stick. The contents are then allowed to settle for about 
one or two hours at a temperature ranging from 150 degrees to 
200 degrees F., after which the greater portion of the acid set- 
tles and may be drawn-off through a three or four-inch lead- 
lined pipe that is welded to the bottom of the separator near 
the top of the plug. The sludge is next washed with water to 
remove more acid. These washings, thereafter, are passed to 
the acid vats. Washing of the sludge is continued until the 
average gravity of the acid in the vats is such that further dilu- 
tion would not be economical. Washing is never continued to 
such a point that the separated acid is lower in gravity than 30 
degrees Baume (for liquids heavier than water); and, as a 
matter of fact, the gravity usually ranges from 33 degrees to 35 
degrees Baume. 

The separated weak acid obtained in the above-described 
manner is very dark in color and contains certain organic com- 
pounds resulting from the treatment of the oil. In this condi- 
tion it contains only about 36 per cent. of concentrated sul- 
furic acid, water being present in the greater proportion. The 
amount of sulfuric acid recovered depends entirely on the na- 
ture of the sludge and the quantity of sulfonic acids contained 
therein. The results will vary with the grade of oil treated 
and the quantity and the density of the original acid used for 
treatment. Light-oil sludge has been known to yield as high 
as 80 per cent. of the total acid originally present in the sludge; 
lubricating oil sludge, about 65 per cent. 

In the experience of another refiner’, efficiency recovery 
of acid from sludge oil demands a process whereby it will be 
possible to heat sludge to temperatures sufficiently high to ef- 
fect rapid hydrolysis (splitting-up of sulfuric-acid addition 
products by boiling with water to form sulfuric acid and neu- 
tral organic compounds) without permitting the escape of water 
vapor and the consequent destruction of acid. This can be ac- 
complished by heating under a pressure slightly higher than the 
pressure exerted by steam over acid of the strength being re- 
covered. The exact temperature, proper reaction time and dilu- 
tion of the acid to be produced, in this method of hydrolization, 
will depend upon the type and the properties of the sludges 
being treated. Thus, some naphtha sludges require only one 
hour’s treatment at 275 degrees F., producing 40 degree Baume 
acid; cracked-naphtha sludges, one hour at 320 degrees F., pro- 
ducing 45 degree Baume acid; while a sludge produced in the 
treatment of kerosene with fuming acid at 150 degrees F., re- 
quires two hours’ time at 340 degrees F. for hydrolysis, produc- 
ing 49 to 50 degree Baume acid. The pressures at which these 
operations are carried out vary from about 25 pounds for the 
naphtha sludge to as high as 65 pounds for the fuming-acid 
kerosene sludge. Operation of the plant is continuous. 

The retort used in this method of separating acid from acid- 
sludge has a capacity of 100 to 125 tons of 40 degree Baume 
acid. This retort consists of a steel shell, approximately 30 
leet long by six feet in diameter, lined with heavy sheet-lead 
Which, in turn, is overlaid’ with acid-proof brick set in acid- 
tesisting cement. Such construction insulates the lead and pro- 
tects it against corrosion and mechanical failure. Sludge, water 
and steam are intimately brought together in a mixing device, 
and are then passed into the retort or digester. The acid and 
a Separate into layers in the retort and may be withdrawn in- 
dependenti:-. By suitable arrangement of the acid and tar out- 


lets, any desired ratio of acid-volume to tar-volume may be 


be * paper, “Recovery of Acid from Sludge Oil,” read by W. N. 


Meeting 


the Standard Oil Company of California, at the December, 1927, 
of the American Petroleum Institute at Chicago. 
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there is a tendency for the condensed water to dilute the acid 
and a subsequent inclination of the acid to attack the pipe more 
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The ratio of these same constituents 


maintained in the retort. 
as they enter the digester is fixed by the composition of the 
sludge being retorted. If a mixture that results in the produc- 
tion of equal volumes of weak acid and tar is being charged 
in any batch process, the tar and acid both will be subjected to 


the same time-temperature treatment. On the other hand if, in 
the same case, the tar is withdrawn almost as fast as it sepa- 
rates (thus keeping a thin layer in the retort), the mixture will 
pass through the apparatus at a high rate. This is due to the 
fact that the mixture is subjected to the effect of the high re- 
tort temperature for a relatively short time only. The tar, 
therefore, will be less subject to oxidation: consequently, it 
leaves the retort in a more fluid condition than otherwise 
would be possible. Another benefit derived is that the acid 
separates from a limpid tar more rapidly than from a viscous, 
stringy tar. By keeping the volume of tar in the retort reduced, 
the volume of acid which it is possible to carry in the apparatus 
is nearly doubled; as a result, the average throughput time of 
the acid is increased. This gives the mixture a relatively long 
digestion at high temperatures, a condition that is essential to 
the production of clean acid. Pressure retorting of sludge, in 
the experience of this refiner, almost doubled the yields of weak 
acid as compared with those formerly obtained. A further 
advantage claimed for the process is that on account of the low 
carbonaceous content of the acid, concentrating difficulties have 
been largely overcome. : 


Methods of Handling Separated Acids 
In most refineries the weak acid coming from the separa- 


tors at a density of about 30 degrees Baume is first concen- 
trated either to 56 degrees or 61 degrees Baume. This par- 
tially-concentrated acid is then allowed to settle, so as to re- 
move the tarry matter which has been separated by the de- 
composition of sulfonic acids during the first stage. The 
settled acid is then further concentrated in a second apparatus 
to a finished product of 66 degrees Baume. 

Many refineries use both 60 degree and 66 degree Baume 
for treating oils. In such cases, it is more economical to con- 
centrate to 60 degrees or 61 degrees Baume only, use a part 
of this acid for the treatment of light oils, and reinforce the 
balance to 66 degrees Baume by blending with fuming sul- 
furic acid (containing 20 per cent free sulfur trioxide.) 

Where light oils and cracked distillates are treated with 
60 degree acid only, it is possible to recover the acid in a 
simple and inexpensive apparatus. Even small refineries hand- 
ling a few tons of acid per day can recover this acid economi- 
cally. Refineries operating a contact sulfuric-acid plant for 
the production of their make-up acid can recover the sepa- 
rated acid by concentrating to 61 degrees Baume, and then 
using this acid in the absorbers of the acid plant where said 
weaker acid will be reinforced by sulfuric trioxide either 
to 66 degrees Baume, 98 per cent. acid or 20 per cent. oleum 
(fuming sulfuric acid), as may be desired. 


Concentrating Recovered Acid : 
The pan-and-still system of sludge-acid concentration has 


been supplanted largely by other methods. This has been due 
to the fact that, in comparison with other processes, in the pan- 
and-still system the fuel efficiency is low; the labor costs are 
high; maintenance costs are excessive; the percentage of re- 
covery of the acid is low (usually about 80 per cent., oc- 
casionally as high as 85 per cent.) ; and, finally, obnoxious sul- 
fur trioxide fumes are given-off. 

The Simonson-Mantius Vacuum Process consists in remov- 
ing the water of dilution and concentrating the weak sulfuric 
acid to the desired density in a closed vessel under a relatively 
high vacuum by the application of indirect heat—high pressure 
steam or hot oil most commonly being used as the source of 
heat. The use of vacuum is especially applicable to the con- 


centration of sulfuric acid. This is due to the fact that dis- 
tillation under vacuum reduces the boiling point of the acid 
to such a level that heating mediums of comparatively low 
pressure and temperature can be used. This reduces the cor- 
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rosive action of the acid and greatly simplifies the construc- 
tion of the apparatus. The difference in boiling-points of 
sulfuric acid at various densities and pressures is illustrated 
by the fact that at a density of 30 degrees Baume, the boiling- 
point of the acid at 28 inches vacuum is 120 degrees F., as 
compared with 230 degrees F. at atmospheric pressure—a re- 
duction of 110 degrees F. Under similar conditions, the re- 
duction in boiling-point for 61 degree acid is 150 degrees F.; 
for 66 degree acid, 180 degrees F. These low temperatures 
make it possible to concentrate sulfuric acid to 61 degrees 
Baume with steam at 45 pounds pressure; and to 66 degree 
Baume, with hot oil at a temperature of 500 degrees F. There 
is no difficulty in constructing extra heavy, lead coils to 
operate with a steam pressure of 45 pounds; while any high 
grade lubricating oil with a flash-point of 550 degrees F. is 
suitable for the final concentration of the acid. This reduc- 
tion in temperature reduces the wear on the apparatus, in 
view of the fact that chemical lead of good quality is not 
corroded by 61 degree Baume sulfuric acid when the tempera- 
ture does not exceed 300 degrees F. 

In the Simonson-Mantius process the vacuum is creaied and 
maintained by special, barometric-type jet condensers: no vacu- 
um pump is required. In this process, too, the acid is usually 
concentrated in two steps. This is done in order to permit set- 
tling of the acid at a density of about 60 degrees Baume. The 
weak acid is drawn by vacuum into the preliminary concen- 
trator, which is heated by steam at from 30 to 45 pounds pres- 
sure.. As soon as a density of 56 degrees to 61 degrees Baume 
has been reached, the vacuum of this unit is broken and the 
acid is discharged by gravity into a storage tank. The settled 
acid is again drawn by vacuum into the final concentrator, 
which: is heated by hot oil circulated through an oil-furnace 
of standard design. When the acid has reached a density of 
66 degrees Baume, the vacuum of this unit is broken and the 
acid discharged by gravity into the cooler and run-down tank. 
Where large quantities of acid are to be handled, it is possible 
to operate the concentrator continuously. Figure 1 shows 
the design of a Simonson-Mantius sludge-acid concentrator and 
auxiliary equipment. 

Various types (four in all) of concentrators are recom- 
mended for the concentration of weak acid to different degrees 
of strength. Each type, however, is especially designed and 
constructed for the purpose for which it is to be used. In 
apparatus for the concentration of either 56 degree or 61 de- 
gree acid to 66 degrees Baume, hot oil is employed as the heat- 
ing medium. By using high-pressure steam of 100 pounds 
inside the tubes, 63 degree Baume acid can be produced from 
weak or partially concentrated acid. The construction of the 
shell is of standard design. The heating surface consists of 
special, high-silicon iron tubes, placed vertically in the shell, 
and bolted to flue-plates by means of hollow-tube fittings. 
These fittings, in turn, serve as inlet and outlet for the heat- 
ing medium. The flue-plate of the concentrator is made of 
special, acid-resisting cast-iron, the top surface of which is 
further protected by several layers of acid-proof tile laid in 
Acitite cement. The tube openings proper are lined with high- 
silicon, iron sleeves also set in Acitite cement. This coucea- 
trator can be operated either in batches or centiiuously, de- 
pending on the quality of acid to be handled. 

The claimed advantages for the Simonson-Mantius vacuum 
process of concentrating sulfuric acid are as follows: 

1. Absence of fumes and bad odors. The low boiling tem- 
peratures prevailing in the system almost entirely prevent the 
decomposition of acid. Further, no fumes can escape into the 
atmosphere, in view of the fact that any sulfur dioxide and 
sulfur trioxide fumes given-off during the process of concen- 
tration are absorbed in the cooling water in the condensers. 

2. No acid leaks. Because of the vacuum maintained in the 
whole system, air leaks are impossible. Should any joint be- 
come defective, air will be drawn-in and the vacuum, gradually, 
will go-down. This gives the operator ample time to discharge 
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the acid into storage tanks. Therefore, foundations and byild. 
ings can not be damaged by acid escaping from the system, 

3. Low first cost and depreciation. The equipment tusoj 
in handling sulfuric acid up to 66 degrees Baume at boilin 
temperatures is usually very expensive, in view of the far 
that in order to withstand corrosion all parts throughout mys 
be made Of exceedingly high grade material. However, it i: 
claimed that because of compactness of equipment the Simon. 
son-Mantius concentrator can be installed at reasonable Cost 
Depreciation charges, therefore, do not influence materially the 
cost of acid recovered. An allowance of 20 per cent. for de. 
preciation and interest is said to be ample. 


4. Small floor space required. The apparatus requires only 
a small floor space: about 1000 square feet, for a 20-ton plant: 
and about 1500 square feet, for a 50-ton unit. The clearance 
between roof and ground floor is about 36 feet. Where climatic 
conditions permit, no hausing is necessary for the concentn- 
tor. In any case, a plain building of structural steel with cor- 
rugated steel roof and siding is entirely satisfactory. Such 
building can be erected at low cost. 

5. Can be located conveniently. Because of the complet 
absence of all fumes, the concentrator can be placed where it 
is most convenient, that is, near the agitators or separating 
plant. 

6. Low operating cost. Since the acid is concentrated ina 
closed apparatus at reduced temperatures, the fuel consump- 
tion is quite low and the radiation losses are small. Depeni- 
ing upon the density of the weak acid, the total fuel consum}- 
tion varies from 50 to 70 gallons of fuel otl per ton of 66 d- 
gree acid produced. This amount can be reduced materially 
where exhaust steam is available for the preliminary concei- 
tration. Depending upon the water temperature, the cooling: 
water consumption will vary from 20,000 to 30,000 gallons per 
ton of 66 degree acid. On account of its low acidity, the cool- 
ing water can be re-used, if necessary. In such cases, however, 
about 10 per cent “make-up” water should be added daily. The 
total power consumption is from 20 to 25 KW hours per tor 
of 66 degree acid. This includes the power required for pum}- 
ing the cooling water. Repair costs are kept moderate by th 
careful selection of suitable material for the construction of thé 
apparatus. The circulating otl is usually replaced about oni 
or twice a year. Consequently, it 1s claimed that, varying wii 
the size of the plant, the total maintenance charges do mot es 
ceed from $0.50 to $1.00 per ton of 66 degree acid produced 
When making 61 degree acid, the cost of repairs will rang! 
from $0.10 to $0.30 per ton of finished acid. As to labor cosis, 
operation of the plant is simple and, therefore, one man pi 
shift can operate all the equipment required for maying de 
gree acid. Concentrators producing 61 degree acid require on 
part of the time of one man per shift. 

7. High efficiency. Vacuwm evaporation is said to inert! 
greatly operating efficiency, in view of the fact that the bor 
ing-points are lowered and radiation losses are reduced. \" 
account of the low temperatures employed in the Simonso 
Mantius process, very little acid is distilled over and, therejo" 
it is claimed that the total efficiency of the process is from a 
to 97 per cent. This refers only to the loss of sulfuric a 
There are no means of limiting the loss of sulfur dioxide, awh 
loss is due to the decomposition of the sulfonic acids. TM 
amount of this loss depends entirely upon the quality of mm 
separated acid. Simonson-Mantius plants can be started f 
about one hour and can be shut-down in about 20 minales 
This feature makes it possible to operate the concentrator ™ 
termittently, without appreciable losses and delay. 

Plants of this type are, installed in refineries of Em 
Refineries, Gulf Refining Company, Houston Oil Compal 
Indian Refining Company, Lincoln Oil & Refining Compa! 
Marland Refining Company, Pure Oil Company, >tan ard 0 
Company of Indiana, Sinclair Refining Company, Vi 
Oil Company, and Argentine Government at Buenos Ayres. 

The process of sludge-acid concentration developed by ' 
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Chemical Construction Company is based upon the physical 
law that the boiling-point of an acid of a given specific gravity 
is lowered when air is introduced directly into it. In the 
“Chemico” process, air at a temperature of 1200 degres F. is 
blown through the acid-bath, where said air quickly gives-up 
most of its heat and emerges at a temperature only a little 
above that of the acid itself. Thereafter, almost all of the 
heat remaining in the air is usefully employed in the preheat- 
ing tower. The process is continuous, except that it is neces- 
sary to divide it into two stages in order to avoid the frothing 
and foaming due to decomposition of the hydrocarbons pres- 
ent. The two-stage concentration also makes it possible to re- 
move most of the impurities in the first stage—partly by vola- 
tilization and partly by oxidation—so that a comparatively- 
clean acid remains for concentration in the second stage. 

Each “Chemico” type of acid-concentration plant includes 
two units, one for each stage. These units are almost identical 
in construction and are combined in one self-contained structure 
requiring a minimum of floor space. The sludge-acid is con- 
tained in a rectangular lead pan, lined with acid-proof brick 
and carried on a raised concrete foundation. About two-thirds 
of the area of the pan is covered by an arch of acid-proof 
brick, through which ‘enter the acid-proof iron pipes discharg- 
ing the hot air beneath the surface of the bath. The air dis- 
charged through the acid bath is heated by the burning of oil 


WEAK ACIO FEEO 
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in a specially-designed combustion furnace operating under 
pressure. A blower supplies the air under pressure—not only 
in the quantities required for the combustion process, but also 
a needed excess for regulating properly the temperature of the 
mass and for furnishing necessary oxygen to prevent dissocia- 
tion. The hot air. from the furnace passes through a header 
to the concentrator units, where the air is distributed through 
manifolds beneath the surface of the acid bath. In the rear 
of each pan is a preheating tower of acid-proof masonry packed 
with brick and furnishing the surface area necessary for the 
maximum absorption of heat from the escaping gases by the 
in-coming acid. The usual acid air-lifts are used for pumping 
and regulating the acid supply, which enters at the top of the 
towers and flows downward over and through the packing 
rings. The gases leaving the preheating towers are passed 
through Cottrell electrical precipitators to recover the acid pres- 
ent and to prevent fume nuisance. 

In the operation of this process the rate of supply of acid 
to be heated is regulated to control the speed of concentration 
and the strength and temperature of the acid bath. In the 
first-stage operation, by regulating the temperature and quan- 
tity of air blown through the bath, the acid strength in the 
pan is maintained at from 50 degrees to 55 degrees Baume, or 
just below the point at which foaming would occur. At this 
strength of acid, the hydrocarbons are largely broken-down and 
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volatilized by the rapid flow of hot air. The acid remains con- 
Stantly at a strength sufficiently low so that the contained 
carbonaceous materials—tar, oil, etc—are not attacked. The 
acid from the first-stage operation drains-off continuously and 
passes through a cooler into intermediate storage tanks, whence 
it is pumped to the top of the second-stage unit for final con- 
centration. The preheated acid from the second or high-stage 
tower is maintained in the pan at 66 degrees Baume and is 
drawn-off continuously at that strength. The finished acid 
leaves the concentrator at about 110 degrees to 125 degrees F. 
below its true boiling-point. It is then ready for use in treat- 
ing oils and distillates in the refinery processes. 

Fuel oil consumption in the “Chemico” process is about 35 
to 40 gallons per ton of 66 degrees Baume acid produced, when 
starting with 35 degrees Baume acid at room temperature. 
This is equivalent to about 9% to 10 gallons of oil per ton of 66 
degrees Baume acid, when starting with acid of 60 degrees 
Baume strength. One man per shift is all that is needed to 
operate even the largest plant of this type. The maintenance 
cost is about $0.30 per ton of 66 degree acid recovered. Costs 
of recovering one ton of 66 degree acid from 35 degrees Baume 
sludge-acid by this process are said to be as follows: 


Forty gallons of oil at $0.04 per gallon ................. $1.60 
aE ee aN as eal S44 keds '% oa 0ie'68 4's 0.050 8.8 éce 0.20 
1.10 


General expense and repairs ........... Rees LER oe cE 
Losses—6 per cent.—based on $8.00 per ton of 60° acid 0.48 


Process 


Total operating cost per ton of 66° acid produced ..... $.4.38 

Among the refiners who have plants of this type installed 
are Imperial Oil Company, Standard Oil Company of New 
Jersey, Standard Oil Company of New York, Standard Oil 
Company of Louisiana, Standard Oil Company of California, 
Mid-Continent Petroleum Corporation, Humble Oil & Fe- 
fining Company, Solar Refining Company, Atlantic Refining 
Company, and Shell Company of California. 


“Geyser-Action” Process 
For a more ready understanding of the “Geyser-Action” 


process of sludge-acid concentration, refer to the apparatus 
plan shown in Figure 2. In this process hot gases from a 
suitable furnace pass through a “Geyser” flue (containing a 
pool of the acid, which is being successively geysered-up 
through the gas space above the pool), and act directly upon 
the acid to which they are exposed, that is, upon the surface 
of the pool, the drops composing the geysers and the film of 
acid on the ceiling and walls, which latter are thrown there 
by the geysers. 

The “Geyser-Action” fountain is produced by discharging 
a stream of gas upwardly through a minute orifice in a nozzle, 
which is submerged slightly beneath the pool level—the gas 
pressure and the submergence being adjusted to cause the 
geyser to rise to the height desired. Since the flow of the acid 
is counter-current to that of the gases, the hottest gases meet 
the strongest acid; while the cold acid entering the other end 
of the flue meets the coolest gases. Evaporation of the water 
takes place, as a result of which the liquid body is reduced and 
concentrated. 

The gases entering the flue are added to by the large 
amount of water vapor and the small amount of acid vapor, 
while, at the same time, they are cooled greatly by the transfer 
of much of their heat to the liquid. As the gases which are 
now growing cooler and cooler approach the cold end of the 
geyser flue, they reach a point where the acid is no stronger 
than when it entered. However, the acid at this stage is at 
its boiling-point, having been preheated by the gases. In this 


preheating zone, the continuing loss of heat by the gases re- 
duces their temperature to a point below the boiling-point of 
the acid vapors contained in them, thereby causing condensa- 


tion of most of the acid vapors from vapor to liquid phase. 
The gases 


This liquid is in the form of finely-divided mist. 
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then consist of the furnace gases, together with water vapor 
and acid mist. 

These combined gases are now passed through a filter cop. 
taining obstructions. This baffling material so sub-divides the 
gas passages that the gases flow through in many minute 
streams. Those minute gas streams are continually impigning 
against the obstructions, thus filtering the gases by contacting 
the mist out of them. This condensate acid (“drip” acid) js 
returned to the geyser flue. 

Although almost all of the acid vapors are thus removed 
from the gases, however, in order to provide against the possi- 
bility of any objectionable quantity of such vapors being finally 
discharged to the atmosphere, the gases leaving the filter are 
passed through a condenser. This condenser is simply a gas 
duct of enlarged area (in which the gas travel is slow), where 
successive sprays of water are thrown against the gases in 
their passage through the duct. In reality, these sprays are 
“Atomizing” sprays which deliver only a small quantity of 
water, but in such finely-divided form that it is immediately 
absorbed into the gases. Such an arrangement causes the con- 
densation and elimination of virtually all of the acid content 
of the gases before their final discharge to the atmosphere. 

No provision for the removal of sulfur trioxide gas from 
the gases is needed. This is because no sulfur trioxide is 
formed, that is, no acid is actually split-up. Splitting of the 
acid is avoided by not admitting the furnace gases to the 
strongest acid at too high a temperature. Also, by maintain- 
ing such an active flow of acid exposed to the gases (that is, 
at the pool surface, on the ceiling and walls, and in the gey- 
sered drops themselves) that no portion of the acid in contact 
with the gases has its strength built-up to the point at which 
sulfur trioxide would be split-off. 

In addition to the geyser flue, filter and condenser, already 
mentioned as being prime apparatus-elements of this process, 
the following auxiliary equipment is also required: 

1. A furnace, to furnish the hot bases. This is located im- 
mediately ahead of the geyser flue. 

2. An exhauster, to supply draft. 
the geyser flue and the filter. 

3. A cooler, to lower the temperature of the product acid. 
This is located between the hot end of the geyser flue and the 
product tanks. 

4. Product tanks, to receive the cooled product acid. 

5. A product pump, to receive the product acid from the 
product tanks and to deliver it to storage for re-use. 

6. An air compressor, receiver, pressure-regulating valve 
and distributing lines to the nozzle pipes, which latter extend 
from above the ceiling of the geyser flue through it and down 
into the pool. 

7. Instruments for determining gas temperatures, air pres 
sure and flow, and for the manual or automatic control of the 
burner, exhauster, air compressor, geysers, etc. 

8. A suitable supply of water (for cooling and for 60M 
densing) and of electric current are also required. 

Several plants of this type are installed (Sun Oil Company, 
for one) in refineries, but location of all of such plants is 00 
known to the writer. 


This is located between 

















Handling of Acid-Free Sludg: 

After the acid has been separated from the sludge, a 
procedure thereafter consists in neutralizing the remaining 
viscous sludge with either caustic-soda or soda-ash solution, 
and then “mixing-off” the neutralized sludge with fuel oil. 
This mixture is suitable for use as refinery fuel. In some or] 
fineries the sludge is never allowed to become cold after being 
drawn from the agitators, in which case it is burned without 
admixture with fuel oil. Almost all sludges except those son 
cylinder stocks can be neutralized and mixed with fuel oil with: 
out any difficulty whatsoever. It is possible to remove @ con: 
siderable amount of acid, remaining in the sludge after the 


the usual 













» 1928 


vapor 


” COn- 
es the 
ninute 
gning 
acting 
id) is 


noved 
possi- 
‘nally 
er are 





a gas 
where 
ses in 
yS are 
ity of 
liately 
€ Con- 
ontent 
ore. 
from 
ide is 
of the 
to the 
intain- 
hat is, 
e gey- 
-ontact 
which 


lready 
rocess, 


ed im- 


etween 




















t acid 


nd. the 


ym the 


vali e 
extend 


| down 


y pres- 
of the 


14 con- 


mpany 
is not 


e usual 
naining 
olution, 
uel oil. 
yme Te 
r being 
without 
se from 
i} with 

a coir 
ter the 





SEPTEMBER, 1928 A Gulf Publishing Company Publication 








matillo-Denver 
Gas Line 


Fa, Beeb hi link in the network of great 
pipe lines which spread across the con- 
tinent—the main line of this latest en- 
gineering conquest when completed will 
contain over 300 miles of 20 and 22-inch 
“NATIONAL” Pipe—The Recognized 
Standard for Oil and Gas Line Service. 


NATIONAL TUBE COMPANY 
Pittshurgh, Pennsylvania 
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separation of the major portion of the acid, by heating with 
live steam and blowing with air at the same time. Neutraliza- 
tion is accomplished by adding a solution of caustic soda or 
soda ash through a small line to the separator, continuing the 
heating and the agitation. The use of soda ash is more 
economi¢al than caustic soda, but there is greater danger that 
the contents of the kettle will boil over. Care must be taken 
even with the use of caustic soda that the sludge is not too 
hot before adding the caustic; otherwise, the sludge may foam 
over the top of the kettle. As much as 10 barrels of 12 to 14 
degrees Baume caustic-soda solution may be required to neu- 
tralize 100 barrels of acid sludge resulting from the treatment 
of pale or red oils. The contents of the kettle are then allowed 
to stand until the solution of caustic soda or soda ash has 
scttled, this solution thereafter usually being discarded. The 
neutralized sludge is then either pumped to a tank where it 
may be mixed-off with fuel oil or it is mixed with the fuel oil 
in the separator. A 50-50 mix is the ratio usually maintained 
between the sludge and fuel oil. 

Little difficulty is encountered in handling sludges resulting 
from the treatment of pale and red oils, but considerable diffi- 
culty is often met with in disposing of cylinder-stock sludges. 
This is because of the nature of the sludge itself, in view of the 
fact that it is a very heavy viscous material when hot, and 
almost coke-like in its appearance when cold. In this case, 
the ordinary equipment usually available for disposing of it is 
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not satisfactory, and a slightly different procedure must 
followed. 

In refineries where this heavy cylinder-stock sludge is no 
mixed-off with fuel oil, its disposal becomes a very seriog; 
and costly operation. At some refineries mono-rail cars trap. 
fer the sludge to the boiler-house where it is burned merely 
as a method of disposal and with no thought of any fuel ef. 
ficiency. The acid remaining in the sludge attacks everything 
with which it comes in contact, and for this reason the cost 
of repairs is exceedingly high. This procedure is only followed 
where no land is available for storing the sludge. 

Other refiners haul the sludge from the agitators to a suit. 
able dumping ground where the sludge is piled up year after 
year. Such a procedure frequently brings complaints from 
those surrounding farmers, whose crops are injured by the 
rains washing the acid from the sludge onto their soil. 

Some refiners take advantage of the fact that, if the sludge 
as it comes from the separators is washed with cold water, 
it becomes granular and coke-like in nature. Washing with 
cold water is effected by having the sludge propelled up an ine. 
clined trough by a spiral conveyor while water is sprayed over 
the length of the trough. This water then drains to sewers 
located at the lower end of the trough. The coked mass is 
delivered at the high end of the trough ready for disposal. If 
properly handled, the resulting coke may be mixed with coal 
and burned. 


Naturaline Company Starts Activities 


HROUGH the Naturaline Company of America, the 
Chestnut & Smith Corporation has concentrated its ex- 
perimental work on sales and performance of finished 

motor fuels in one concern. The Naturaline Company of Amer- 
ica has been formed by the Chestnut & Smith Corporation and 
its affiliated companies, all of which are manufacturers of nat- 
ural gasoline. The company took its name from the name 
previously adopted for the finished aviation motor fuel offered 
by the concern. 


The Naturaline Company of America is a closed corporation. 
Its officials are T. K. Smith, chairman of the board; E. I. 
Hanlon, president; D. E. Buchanan, vice president; J. H. Boyle, 
secretary-treasurer, and C. W. Anderson, sales manager. Head- 
quarters are in the Chestnut & Smith building, Seventh and 
Cheyenne Streets, Tulsa. 


Much of the sales promotional work is being conducted with 
the assistance of the five-passenger Buhl Airsedan, “Natural- 
ine.” This airplane is both an air office and an experimental air- 
ship on motor fuel performance. It is being used in connec- 
tion with what the company is doing in co-operation with the 
Bureau of Standards. This activity is shown in the following 
announcement from the Bureau of Standards: 


“The Naturaline Company of America is co-operating with 
the Bureau of Standards in its present study of the vapor pres- 
sure of aviation gasolines and has contributed a fund, which is 
being administered by the Society of Automotive Engineers, to 
pay the salaries of research associates engaged in this work.” 


Equipment to aid in this experimental work consists of a 
barometer, wet and dry bulb thermometers, flow meter and five 
thermo couples on the feed line between the gasoline tank and 
carburetor. These couples will record temperature changes in 
gasoline in relation to altitude. Such temperature changes in 
gasoline are part of the experimental work in connection with 
the study of the vapor lock, now under investigation by the 
Bureau of Standards. 


Daily reports on this phase of the operation of the airplane 





will be sent to the Bureau of Standards to be checked with the 
laboratory findings on the subject. 

The airplane will also be devoted to any other scientific 
study that is demanded. 

The Naturaline Company of America will have foreign sales 
of the output of the several Chestnut & Smith manufacturing 
companies. A terminal has been built at Westwego, Louisiana, 
for loading tankers. 





Tulsa—C. W. Anderson is now sales manager of the 
Naturaline Company of America, having resigned from the sales 
department of the Marland Refining Company to take the new 
position. He had been with the Marland Company for fit 
years, in the advertising department, later as assistant sales 
manager, and recently as manager of the company’s Tulsa 0 
fices. Before joining the Marland organization, Mr. Anderso 
had been with the Indian Territory Illuminating Oil Compaty 
at Bartlesville. 

The Naturaline Company specializes in production and § 
of natural gasoline by-products and Naturaline for export and 
aviation purposes. The company was recently organized by the 
Chestnut & Smith Corporation, Brooks & Hanlon, Inc., Smith- 
Hanlon, Inc., and the Hanlon Gasoline Company; and it has 
built a plant at Westwego to manufacture Naturaline to sup 
plement the output of gasoline plants of the parent companies 

In addition to its sales work, the Naturaline Company wil 
take over the research work of the parent companies, continuing 
the experimental work which during the past three years 
has resulted in natural gasoline being recognized as an excelles! 
aviation motor fuel. Private research work has demonstra! 
that the new fuels give satisfactory service under extrem 
conditions of high altitude and high as well as low atmospher® 
temperatures. 

In line with this research work, the United State 
of Standards has begun an investigation of vapor Pre", 
allowable for aviation gasolines, and natural gasoline compat! 
expect a revision of present government standarcs. 
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An all semi-steel quarter-turn valve for use 
on hot tar and flow lines at temperatures 0 S FIGURE 2 
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pounds. for use on agitators. The same pattern may 
be had in brass, suitable for any fluid that 
will not attack brass—and for temperatures 


Homestead Valves, built on net comedian. EY. pre 
the famous “Quarter Turn” 
principle, are maintaining and 
widening their prestige among 
refiners. Under conditions 
that are fatal to valves of in- 
ferior quality or less adapt- 
ability, Homesteads are hold- 
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FIGURE 62 . 

This Cast Steel Valve will handle safely ing up for an average of not 

my oe A gp any operating —> less than 10 years usually 
: j all refinin s requiring a straight way tei 
vith th valve, up A the ordinary temperature limits " ‘ : , FIGURE 17 
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250 Ibs. pressure in oil and gasoline lines 


Homestead Valves have only and on storge tanks and gas lift installa 
one basic reason, other than 

their efficient design, for their 
marked success in refinery 
work. It is—higher quality. 
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We shall be glad to recom- 
mend the valve for any serv- 
ice where you have been hav- 
ing any valve trouble. The 
illustrations here cover only a 





FIGURE 51 
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Homestead Valves Sell on the Basis of Quality Service > Not on Price. 
Homestead Valve Manufacturing Company, Homestead, Pa 
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Sulphur Compounds and Natural 
Gasoline 


By HENRY COONEY 





ONSIDERABLE inter- 
est is now being mani- 
fested in the question 

of sulphur compounds in nat- 
ural gasoline. We are no 
longer certain “that all gaso- 
line, except California, is non- 
corrosive,” nor that all gasoline 
distilled from natural gas is 
free from sulphur or its com- 
pound. So the testing of nat- 
ural gasoline for acidity, sour- 
ness and corrosiveness is be- 


this sentence: 


Sugar Grove, Ohio. 


to his work. 





In the body of this manuscript Henry Cooney inserted 


“From a perusal of what follows it will be obvious 
that it was written by an operator and not a chemist.” 

It is pertinent to add that a gasoline plant operator 
does not need a diploma from a school of chemistry in 
order to apply the laws of chemistry to his work. 

Mr. Cooney is with the Preston Oil Company at 
What he has written here shows 
that he takes the findings of chemists and applies them 


heated and distillation shows 
that much of the sulphur in the 
oil will be obtained as H,S in 
the gas. 

Water at 62° F. absorbs 32 
volumes of HS, so if the con- 
centration is not too high this 
gas may be removed by wash- 
ing in water. Where chemicals 
are used to remove HS, hy- 
drated lime, soda ash, sodium 
hydroxide or the doctor solu- 
tion as generally employed. 








coming a part of the regular 


being made at natural gasoline plants. 


routine, of tests 

Serial No. 2843 of the Bureau of Mines gives the results of 
the doctor, corrosion and lamp tests on 130 samples of motor 
fuel collected during July, 1927. Each sample tested showed 
more or less sulphur but only seven contained more than the 
0.10 per cent permitted by the U. S. government specifications 
for automobile fuel. Twenty-seven samples gave a positive 
doctor test (were sour), two samples were corrosive, two of the 
seven high sulphur samples were neither sour nor corrosive, 
yet they contained more than the permissible percentage of sul- 
phur. 

With the ‘Federal Specification Board unwilling to permit 
more than 0.10 per cent of sulphur in the finished gasoline, the 
natural gasoline manufacturers will be expected to keep the 
sulphur content of their product well within this limit. 


The following items on sulphur compounds and some methods 
of detecting them have been gathered from various sources, and 
are offered with the hope that they may be of interest to be- 
ginners in testing gasoline for certain classes of sulphur com- 
pounds, as sulphur dioxide, hydrogen sulphide, the mercaptans 
and some derivatives of the mercaptans. 

Elementary sulphur is rarely found in natural gasoline, but 
if present it may produce corrosion, as sulphur combines with 
metals to form sulphides. These sulphides may change to 
oxides with the secondary result that sulphur is set free again. 
Another particle of metal is changed into a sulphide and the 
process starts over again. 

Sulphur may be removed from a sample by washing with 
concentfated aqueous sodium sulphide, or it may be converted 
into a sulphide by the doctor solution. 

Sulphur dioxide, SO:, and its oxidation to sulphuric acid is a 
common cause of acidity, discoloration and corrosion in gaso- 
line. The function of steam in distilling is to take up the SO:. 
To accomplish this purpose, however, the steam should be air 
free. 

We now come to a very troublesome sulphur compound, 
hydrogen sulphide, HS. Hydrogen sulphide is found in small 
quantities in many fields. H:S is a colorless gas with a disgust- 
ing odor, and usually occurs with methane, ethane and other 
hydro-carbon gases. The specific gravity of H:S is 1.1895 (air 
1)—boiling point—79° F., hence it may be removed by weather- 
ing. It would follow then that a well stabilized gasoline wil! he 
free of this gas. 

Most organic sulphur compounds will give off H:S when 





The test for HS is lead ace- 
tate, (sugar of lead). This lead acetate solution is made up 
by adding one teaspoonful of lead acetate to a quart of water, 
then enough acetic acid to make the solution clear. If H,S is 
present a black precipitation of lead sulphide PbS, will be 
formed immediately on the addition of the lead acetate solu- 
tion to the sample. 


HS is a highly corrosive agent and leaks due to pitted fitting 
are often traceable to H.S and its corrosive action. 


There are two classes of compounds derived from H:S—the 

hydro-sulphides, as ethyl hydro-sulphide, C:Hs SH; and the 
sulphides, as ethyl sulphide (C2H;) 2S. 
; Ethyl hydrosulphide, or ethyl mercaptan as it is usually called, 
is a colorless liquid with an offensive garlic like odor, boiling 
point 96.8° F. It has an hydrogen atom displaceable by a metal, 
Other mercaptans closely resemble ethyl 
mercaptan in chemical properties. The mercaptans may be 
These sulphonic acids contain 
the group SO..OH, and are very corrosive acids. 


hence it is corrosive. 


oxidized into sulphonic acids. 


Ethyl sulphide is a colorless, unpleasant smelling liquid boil 
ing at 195.8° F. 
doctor test, when present in the gasoline, but gives off HS 


It is comparatively inert, giving a negative 


when heated and tends to be a corrosive factor. 


Two salts of sulphuric acid may be mentioned, ethyl hydrogen 
sulphate C:Hs. HSO, and ethyl sulphate (C2Hs):; SO.. Ethyl 
hydrogen sulphate is formed when ethylene is heated with sul- 
phuric acid. It is corrosive. Ethyl sulphate is a neutral salt 
boiling at 406.4° F. decomposing slightly. 


To summarize, we have seen that hydrogen sulphide may form 
mercaptans as C:H;; SH or sulphides as ethyl sulphide, 
(C3Hs)2S. Then the mercaptans may be oxidized into the still 
more corrosive sulphonic acids. Further, these sulphur com- 
pounds may give off dydrogen sulphide when heated and start 
the cycle again. In addition the sulphur dioxide may be 0% 
idized into sulphuric acid and that this sulphuric acid will at- 
tack many unsaturated hydro-carbons as ethylene starting a 
other series of sulphur compounds. 


Now, to make a few tests for hydrogen sulphide and other 


sulprur compounds we should obtain the following: lea 
winl acetic acid for the lead acetate solution, litharge a 
sodium hydroxide (lye) for the doctor solution, flowe: of suk 


d acetate 
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The highly competitive gaso- 
line market has brought about 
many changes in the natural 
gasoline industry. Equipment 
and methods of only a few 
years ago are already obsolete. 


To obtain maximum recovery 








at a minimum of operating cost 
and a minimum of investment, 
progressive manufacturers are 


turning more and more to 


TULSA TYPE equipment. 


Boiler &Machinery Co 


TULSA OKLAHOMA 
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"The battle for business in 
the sales end of the oil indus- 
try demands every bit of 
thought and energy, every 
available dollar 


How can the refiner suc- 
ceed whose dollars are tied 
up in storing excessive fuel 
oil and who is burdened with 
the problem of somehow 
getting rid of this unwanted 
surplus? 


But the refiner whose plant 
is equipped with Dubbs Crack- 
ing Process with Flashing 











System, is “stripped for action” 
because he is able, in one 
operation, to convert a// of his 
cheap fuel oil, as rapidly as 
he produces it, into super- 
quality premium gasoline and 
premium fuel oil or (with the 
non-residuum type of opera- 
tion) all into super-quality 
gasoline and coke 


Universal Oil Products Co Dubbs Cracking Process 
Chicago, Illinois Owner and Licensor 
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phur, copper strips or better, a copper dish, and a copy of 
Technical Paper 323B of the Bureau of Mines.* 


First test for H:S by adding lead acetate solution to a 
sample of gasoline. A black precipitate of lead sulphide Pb.S 
is formed. This gasoline needs further weathering, washing 
with water, or a light chemical wash. The doctor solution 
gives the same black precipitate as the lead acetate solution, 
but the doctor solution will also react with other sulphur com- 
pounds, if present; hence the results would not be the same. 


The sample may not contain H:S or we may filter out the 
lead sulphide if it should, and have a sample free for H:S to 
test for mecaptans. 

The doctor or sodium plumbite solution is generally used for 
neutralizing the mercaptans. This doctor solution is prepared 
from litharge, PbO, and sodium hydroxide, NasoH, as above 
stated, see Technical Paper 323B for the directions for prepar- 
ing this solution, and interpreting the tests made with it. 

Add the doctor solution and sulphur as directed by this Tech- 
nical Paper, “A yellow color, turning to orange or brown indi- 
cates mercaptans,” also a yellow precipitate only “indicates 
mercaptans—no hydrogen sulphide present to produce grey or 
black discoloration of the sulphuric film. 

The chemical change that has taken place has been outlined 
as follows: ethyl mercaptan being present. 





*Technical Paper 323B_is_ obtainable from the Superintendent of 
Documents, Washington, D. C. Price 15 cents. 


Methods Applicable to Determination} 
of Sulphur . 


SEPTEMBER, 1923 He SE 
2C;H;; SH+Naz PbO.=(C2HsS)*+2. Na OH tes 
Ethyl mercaptan plus solution equals lead mercaptan plus i tur 

sodium hydroxide. Me 
The sulphur is now in the lead mercaptan. hat 
Sulphur is now added. inc. 
(C:H;sS)*? Pb)+S=C.H;+Pb;s out 
Lead mercaptan plus sulphur equals ethyl disulphide plus bur 
lead sulphide. A 


The ethyl disulphide remains soluable in the gasoline but the I bre: 
lead sulphide settles out. No sulphur has been removed py & tille 
the gasoline is sweet to the doctor test, and should settle clear I aci¢ 
“When a sample settles rather slowly,-but definitely clear... i MB cc. 
is not likely to show excess sulphur, and on the other hand bro 
most surely has enough.” bari 

Make the copper strip test. If the strip is not discolored & Alle 
our gasoline is non-corrosive at that temperature and ap. fine 
proaches 100 per cent. There is a possibility, however, of 2 MM free 
gasoline containing too much sulphur by the lamp or similar I Plac 
test and yet be “sweet,” and non-corrosive as before stated M cruc 
This is due to comparative inert sulphur compound that are MM gone 


not acted upon by the doctor solution. phat 
To actually reduce the sulphur content may require treat § 200 
ment with sodium sulphide, sulphuric ‘acid, blue vitriol, etc. Fe 


The tests for acidity and gum in gasoline are given in Paper jm mad 
323B and should be conducted along with the other tests men- M mate 


tioned for an acid or a gum ladened gasoline may give a posi- ™ ‘MP 
tive doctor test. as ™ 
term 
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By RALPH E. GOODE sampl 


ULPHUR and its compounds which are present in most 
pertoleum oils in varying quantities are generally pre- 
cipitated as barium sulphate by most methods used in 
the laboratory. The presence of sulphur and its compounds 
may be detected qualitatively in several different ways. In 
the case of heavy oils the Emerson and Parr Calorimeter 
Bombs are used most frequently for determinating the per- 
centage of sulphur. The A. S. T. M. Sulphur Lamp is used 
for the determination of the percentage of sulphur in light oils. 

The procedure followed with both types of Calorimeter 
Bomb is practically the same, the Emerson apparatus perhaps 
being more frequently used. In testing for the content of sul- 
phur with the Emerson apparatus the method used is as fol- 
lows: One gram of the sample of oil, coke or coal is weighed 
out on the balance with an accuracy of one-tenth of a milli- 
gram. If a light oil is to be tested it is placed in a sulphur 
free gelatin capsule at the beginning of the test to prevent loss 
by evaporation and when placed in the pan of the bomb 
chemically pure benzoic acid is sprinkled upon it to start com- 
bustion at the time of firing. The iron wire used for firing 
the material must be of approximately 0.32 gage and chemically 
pure. The bomb is closed after the adjustment of the term- 
inals and after 10 c.c. of distilled water is placed in the lower 
half of the bomb, oxygen is introduced slowly into the bomb 
until the pressure reaches 300 pounds. The valve is then closed 
and the bomb placed in a bath of water and ignited. 

Upon opening the bomb after the pressure is released through 
the valve and the bomb is sufficiently cool the sulphuric or 
sulphurous acids which formed during combustion are washed 
out into a beaker by means of a wash bottle. The washings 
are then made alkaline with strong ammonia and then boiled 
to precipitate any metals. The precipitate, together with any 


crean 
ash which may have resulted during combustion, is then filtered IH heat. 
off and washed with hot distilled water. The filtrate is then 
acidified with hydrochloric acid, a few drops of bromine 
water (5 drops) added and boiled. Hot barium chloride ‘s 
then added and the precipitate is allowed to settle. The pr 
cipitate is filtered off and washed with hot distilled wate 
until free from chlorides. It is then placed in a platinum * 
crucible, dried slowly, ignited and weighed. The percentagt 
of sulphur is obtained by multiplying the weight of barium 
sulphate by .137 and dividing by the weight of the original - 
sample taken. ) 

In testing for the percentage of sulphur in light oils such # 
pressure distillate, naphtha and illuminating oils the A. S. T. M. 
method as outlined in Bulletin 323-B, Bureau of Mines is 
followed. This consists essentially in absorbing the sulphur 
compounds in pure sodium carbonate by means of suction 
through the apparatus and titrating the solute with a standard 
solution of hydrochloric acid. The main difficulty encountered 
in this method is in getting the proper flame from the oil 
free from carbdn and in good burning qualities. Great @™ 
must be exercised in the selection of the cotton wicking 48 the 
ordinary kind will not give a proper flame and one that will 
continue to burn. Good results may be obtained by using * 
wicking made of two strands of absorbent cotton passed pare 
lel through the wick tube. Sulphur determinations with ths 
apparatus check with those made with the Emerson within? 
range of .03%. 

The rapid determination of sulphur in coke from th 
ing plant may be made as follows: The sample is dried, r 
verized and screened through a 150 mesh sieve. One hall * 
gram of the coke is carefully mixed with 12 grams of sodiu# 
peroxide, three-tenths of a gram of benzoic acid, and three 
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tenths of a gram of powdered potassium chlorate. The mix- 
ture is then placed in a suitable nickel crucible (Pennock and 
Martin) which is covered tightly and placed halfway in a 
hath of cold water. The contents are then ignited with an 
incandescent wire. Care being taken that fusion results with- 
out violence and the melt should be free from carbon or un- 
burned coke. 

Allows the crucible to cool and then place it in a 500 c.c. 
breaker and dissolve the fusion with a small amount of dis- 
tiled water. Make the solution just acid with hydrochloric 
acid and filter the insoluble. Wash the paper once and add 15 
cc. of saturated bromine water and boil until the excess 
bromine is expelled. Then add 10 cc. of a 10% solution of 
barium chloride and without stirring boil for five minutes. 
Allow the barium sulphate to settle out and filter through a 
fine filter paper and wash with hot distilled water until entirely 
free from chlorides which may be detected with silver nitrate. 
Place the filter paper and contents in a vitreosil or platinum 
crucible and burn very slowly for a time. When the paper is 
gone to an ash, ignite strongly, cool and weigh as barium sul-- 
phate. The weight of barium sulphate multiplied by .137 and 
20 gives the percentage of sulphur in the coke. 

For ordinary purposes a determination for sulphur may be 
made as follows: Grind the sample and weigh out approxi- 


® mately 2.5 grams in a flat dish, dry to a constant weight at a 


temperature no higher than 221° F. The loss may be reported 
Then dissolve the residue from the moisture de- 
termination in carbon bi-sulphide. Fiiter through a weighed 
Gooch crucible which has been previously treated with a small 
amount of carbon bi-sulphide. Then wash the residue with a 
small amount of carbon bi-sulphide and again with a small 
amount of ether, then dry and weigh. Subtract from the total 
amount the percentage insoluble in carbon bi-sulphide and the 
percent of moisture and the result will be the percentage of 
sulphur which is insoluble in carbon bi-sulphide. 

Sulphur as indicated qualitatively in painter’s naphthas and 
other paint thinners is detected by a thorough mixing of a 
sample of the naphtha with enough pure white lead to form a 
creamy paste. Spread this upon a clean, dry watch glass and 
heat in the electric oven to a temperature of 250° F. for ap- 


as moisture. 
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proximately two hours. Sulphur when present will darken the 
color of the white lead paste to a black or brown. 

A reliable and standard test for hydrogen sulphide where 
present in large or small amounts is made as follows: Take 
a crystal of lead acetate and dissolve it in a test tube contain- 
ing a small amount of water. Saturate a piece of filter paper 
with the solution. Thereafter pouring off as much as possible 
of the liquid that covers the sulphide solution, add a little con- 
centrated hydrochloric acid to the test tubes containing them. 
Then place the wet acetate paper over the mouths of the tubes. 
Expose the paper to the vapors arising from liquid under test. 
The glistening, black film that forms is lead sulphide. 


Exposition Will Have Latest 


Plant Equipment 


PPARENTLY chief interest of the International Petro- 
leum Exposition and Congress, from the viewpoint of 
the refining and natural gasoline divisions of the petro- 

leum industry, will be in the numerous exhibits of improved 
plant equipment. 

The exposition will be held this year, October 20 to 29, in 
Tulsa. The site is the same as that of the 1927 exposition. The 
date has been set in October in order to escape the usual 
weather change of September. 

More space has been sold for the 1928 exposition thar for 
any previous affair. Reservations passed 200 prior to Septem- 
ber 1, and indications are that 250 concerns will have equipment 
on display. Considerable of this will be equipment for refin- 
eries and natural gasoline plants. The manufacturing division 
of the industry witnesses thousands of instances of new and 
improved equipment each year. This fact alone assures the 
opportunity of inspecting something that is modern in actual 
plant operation. 

As in past years the exposition will devote a share of its 
program to safety work. The foremost part of this will be 
the annual first aid meet of the Safety Section of the Mid- 
Continent Oil & Gas Association. The United States Bureau 

(Continued on page 100) 
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FIGURE 1 


New Replate Valve 
CENTRAL VALVE MFG. CO. 
Central Valve Manufacturing Company, 
435 N. Michigan Avenue, Chicago, an- 
nounces a new valve, the Replate, made 
in globe, angle and Y bodies. The valve 
is of rugged construction and is manu- 
factured for both high and low pressure 

service. 

The Replate valve in section is shown 
in Figure 1. In this design an outstanding 
feature is that the head of the stem is 
capped with a removable cold rolled nickel 
plate, formed to give a ball joint effect, 
and fully supported by the end of the 
stem. This head plate, working against 
a Monel metal removable seat, offers suf- 
ficient variation in the hardness of the 
two metals to make a complete bearing 
and a tight joint. Being somewhat softer, 
the nickel head plate takes most of the 
wear and has been designed so that it can 
be replaced readily without removing the 
valve from the line. 

In an emergency such as would exist 
where an extra plate were not available, 
the end of the stem has been designed to 
function as a head plate. Repacking may 
be done under pressure in the wide open 
as well as the closed position, as a com- 
plete joint is formed between the bonnet 
and the head of the stem. A dead air 
space in the bonnet prevents rapid trans- 
mission of heat from the body to the 
handle. The short stem and bonnet re- 
duces to a minimum the space required for 
installation, 

As shown in Figure 2, the feature of 
the Perfection self-grinding valve is the 
use of a short spiral spring and a spring 
block threaded to the valve stem, which 
forces the valve to its seat, so that when 
the valve is being closed, it revolves and 
pulverizes and removes any dirt or scale 
on the seat. This action tends to insure a 


constantly clean valve seat in spite of se- 
vere working conditions. As the stem 
comes to a seat in the body, the threaded 
section of the stem being engaged with 
the threads in the spring block, the latter 
moves upward on the stem against the 
spiral spring. The pressure of this spring 
against the block holds the valve to its 
seat. Further rotation of the stem brings 
the spring block solidly against its upper 
stop in the bonnet and the valve to a firm 
seat. Meanwhile the stem has been re- 
volving on its seat and has ground itself 
to a tight joint. Where additional grind- 
ing is necessary, a short movement of the 
handwheel back and forth in the closed 
position is sufficient. 

A shoulder on the head of the stem 
makes a tight joint on the inside face of 
the bonnet when the valve is in a wide 





FIGURE 2 


open position, allowing for repacking un- 
der pressure in both closed and wide open 
positions. As the stem threads, spring and 
spring block are lo- 





cated outside the 
bonnet above the 
packing, they can 


be lubricated 
easily. To control 
the grinding pres- 
sure on the seat ac- 
cording to the 
varying operating 
pressures and 
hardness of the im- 
purities encounter- 
ed, the spring re- 


taining cap at the The above shows a 


top of the bonnet 
may be adjusted 
up or down with- 
in a definite range. 
These valves are 
intended for work- 
ing pressures to 


this outfit. 


up of the A. B. Knight Gas 
Mixing Burner in plumbing and 
stand for a boiler of 75 to 100 
HP. with No. 4 blower. 
eight-inch burners are used in 


300 pounds gauge and temperatures to 550 
degrees F. 

More information may be obtained by 
writing the company. : 


The Power Plant Equipment Company, 
1737 Walnut Street, Kansas City, Mis- 
souri, announces a catalog on Marley 
Spray Cooling Equipment. In addition 
the publication contains much cooling data 
along with other valuable information to 
engineers dealing with cooling problems, 
The catalog is described as a handbook on 
spray cooling. Copies may be obtained by 
writing the company. 


Sarco Company, 183 Madison Avenue, 
New York City, has published bulletins 
on Sarco Traps for Process Steam and 
Sarco Combination Float and Thermo- 
static Steam Traps. Copies of both may 
be obtained by writing the company. 





R. E. Mossman, former assistant super- 
intendent of The Texas Company refinery 
at Casper, Wyoming, has been promoted 
to the position of superintendent. Pendel- 
ton Beall, former engineer at the Casper 
plant, will be superintendent of the com- 
pany’s new refinery to be éonstructed at 


Cody. 


Gas Mixing Burner 
A. B. KNIGHT 

A. B. Knight, 117 East Park Avenue, 
Fairmont, West Virginia, has on the mar- 
ket a new air and gas mixing burner and 
blower. 

The blower part of the outfit is oper- 
ated by a small motor. The principal fea- 
ture of the blower is the one-piece alumi- 
num fan with a large number of small 
holes in its center through which the gas 
comes. The intake fuel pipe is connected 
to the hub of this fan. It is claimed that 
as the gas leaves the fan through the 
many holes, a perfect mixture is obtained. 
An adjustable air shutter controls the air 
supply. 

Further information may be had from 
the company by request. 
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Solve Your 
Packing Problems 


Pride in achievement means more to 
many men than accumulation of large 
fortunes. 


As the inventor of modern packing, I bought 
the controlling interest in the Crandall Pack- 
ing Company so that I could establish a 
standard of quality and service unequalled. 


I invite correspondence from manufac- 
turers, large and small, who may have 
packing problems. In those matters that 
can be handled by correspondence, I will 
gladly give my personal attention. 


Crandall Service-Salesmen are always at 
your service. You place yourself under 
no obligation when. you ask the help of 
any member of my organization. 


At this time, I would deeply appreciate 
your request for a sample of Luball, the 
new and better lubricant. 


Crandall Packing Co. 


Perfected Packings for Every Purpose 


Palmyra, N. Y., Boston, Chicago, Cleveland, Houston, 
New York, Pittsburgh, Philadelphia, 
Kansas Ci:y, Mo., St. Louis 


A Gulf Publishing Company Publication 








Mention Where You Saw the Advertisement 











Ready for a 
quick clean-up 


HIS basket of dirty parts—valves, fittings and 

tools—is all set for a quick, thorough cleaning. 
Oil, grease and muck accumulations begin to move 
thé instant it is lowered into the Oakite cleaning 
solution. A short soak and the job is done—auto- 
matically—with no more effort than lowering and 
raising the parts. 


There is a similar easy Oakite method for doing 
every cleaning operation in the oil industry. Stor- 
age tanks, tank cars, drums, trucks and dirty refin- 
ery equipment are cleaned with corresponding time 
and labor savings. Safely, too, because there is no 
fire hazard with Oakite materials. They are non- 
inflammable and non-explosive, being used in water 
solutions. 


Get in touch with our nearby Service Man for 
further details. Drop us a line and he will call 
with all the facts about this better way to clean. 


Manufactured only by 
OAKITE PRODUCTS, INC., 50B Thames St., NEW YORK, N. Y. 
Oakite Service Men, cleaning specialists, are located at 


Albany, N. Y., Allentown, Pa., *Atlanta, Altoona, Pa., Baltimore, Birmingham, 
Ala., *Boston, Bridgeport, *Brooklyn, N. Y., Buffalo, *Camden, N. J., Canton, O., 
Charlotte, N. C., Chattanooga, Tenn., *Chicago, *Cincinnati, *Cleveland, *Co- 
ljumbus, O., *Dallas, *Davenport, *Dayton, O., *Denver, *Des Moines, *Detroit, 
Erie, Pa., Fall River, Mass., Flint, Mich., Fresno, Cal., *Grand Rapids, 
Mich., Greenville, .S. C., Harrisburg, Pa., Hartford, *Houston, Texas, 
*Indianapolis, *Jacksonville, Fla., Joplin, Mo., *Kansas City, Mo., *Los 
Angeles, Louisville, Ky., Madison, Wis., *Memphis, Tenn., *Milwaukee, 
*Minneapolis, *Moline,Ill., *Montreal, Newark, N. J., Newburgh, N. Y., 
New Haven, *New York, *Omaha, Neb., Oshkosh, Wis., *Oak- 
land, Cal., *Philadelphia, Phoenix, Ariz., *Pittsburgh, Pleasant- 
be N. Y., Portland, Me., *Portland, Ore., Poughkeepsie, 
. Y., Providence, Reading, Pa., Richmond, Va., *Rochester, 
ae Rockford, Iil., *Rock Island, *San_ Francisco, 
*Seattle, Springfield, Mass., South Bend, Ind., *St. 
Louis, *St. Paul, Syracuse, N. Y., *Toledo, *Toronto, 
Trenton, *Tulsa, Okla., Utica, N. Y., *Vancouver, 
B. C., Williamsport, Pa., Worcester, Mass. 


*Stocks of Oakite materials are carried in these cities. 


OAKITE 


Industrial Cleaning Materials as Methods 



































































(Continued from page 97) 
of Mines is again co-operating in this event. This year the 
first aid meet will have the backing of the Petroleum Division 
of the National Safety Council. 

The first aid meet will be held the afternoon of October 22 
at the Exposition grounds. There will be prizes for the mem- 
bers of winning teams. It has been decided to present seven 
medals for each team, instead of six, as in the past. This will 
allow the substitute of each team to have a medal, identical with 
those given team members. 

The majority of competing teams will come from refining 
plants and from natural gasoline plants, although the meet will 
be open to the whole petroleum industry. 

A departure this year will be the safety banquet, which will 
be held the evening following the first aid meet. All prizes 
are to be presented then. An effort will be made to have the 
members of all competing teams attend this banquet. 

The 12 standing committee of the Natural Gasoline Associa- 
tion of America will meet during the exposition. 

Other organizations that will take advantage of the exposi- 
tion to have meetings are the Mid-Continent Oil & Gas Asso- 
ciation, the American Institute of Mining and Metallurgical 
Engineers and the American Association of State Petroleum 
Geologists. 

The exhibits of the technical building will bear on refining ip 
many instances. These exhibits, many of which will be fos- 
tered by organizations, are being placed under the supervision 
of a technical committee. 

The exposition of 1928 will be the largest ever attempted. 
Grounds and buildings have been enlarged by the expenditure 
of $45,000. Much of this improvement is in concrete walks, 
improved roads and parking places. Other comfort and con- 
venience assets are being added to the exposition plant. 

Many of the refining concerns having headquarters in Tulsa 
are taking advantage of the exposition in order to have plant 
employes at headquarters for meetings and conferences. While 
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these are of company nature, they will assure enlarged attend- 
ance. 





Cody, Wyoming.—The work of grading for the tanks of the 
Texas Corporation, and the laying of tracks from the Burling- 
ton railroad for the new refinery has already been started. 
There will be two tracks, one into the refinery buildings for 
handling equipment and material and the other for loading 
racks. The site is on a 260-acre tract acquired recently from 
the government and east of the Burlington station. It lies be- 
tween the railroad tracks and the Shoshone river and north 
of the corporate limits of the town. Orders have been placed 
for material and equipment and as soon as the railway tracks 
have been completed, supplies will start moving in. 

A new $250,000 hotel is to be constructed in Cody, the first 
two floors being reserved for stores and offices, and the upper 
three for 95 modern hotel rooms. The hostlery is to be com- 
pleted by spring of next’ year. 

The Cody Club and the state highway department are building 
a better and shorter road to the Oregon Basin field which will 
greatly facilitate traffic, particularly during the bad winter 
weather. 





Riverton, Wyoming.—The New York Oil Company is tear- 
ing down its absorption plant here and moving it into the Sand 
Draw field, southeast of here. The New York recently can- 
celled its contract with Teton Gas Product Company, carbon 
black manufacturers, and for this reason the Teton company 
will also have to dismantle its plant and move it elsewhere. 





New York.—The Standard Oil Company of New Jersey’s pro- 
gram of improvement at its Bayway refinery at Elizabeth, New 
Jersey, will include two double unit cracking installations of 
the tube and tank type. The new units will have a capacity 
of 14,000 barrels of gas oil daily. They are expected to be 
completed early in 1929. 























& HEAT EXCHANGERS 


produce remarkable savings in fuel and cooling water 


Single and multiple-unit types. Designed in every case to meet specified operating conditions. 


We are equipped to build heat exchangers of large capacities. Send for Bulletin 12-H 


Also jets, valves, condensers, spray nozzles, vacuum pumps, gear pumps, and oil burners for the oil industry. 
Send for illustrated booklet showing entire line of refinery equipment. 


SCHUTTE <ACRTING Co. 


1253 N. 12th St., PHILADELPHIA, PA. 























Four-Unit 
Heat 
Exchangers 

























SEPTEMBER, 1928 A Gulf Publishing Company Publication 





DEPENDABLE REFINERY PUMPS 


Because of their recognized dependability, ruggedness of construction and 
efficiency, Byron Jackson pumps have been adopted by many refineries. 


Throughout the oil industry, the use of Byron Jackson equipment is re- 
garded as insurance against interrupted operation. 


Back of every Byron Jackson pump is more than fifty years of experience 
in building special equipment for special service. 


SINCE 1872 


BYRON JACKSON PUMP MANUFACTURING CoO. 
FACTORIES: BERKELEY, LOS ANGELES, VISALIA 
Branches: San Francisco, Portland, Salt Lake, Dallas, Phoenix 











BYRON JACKSON 


CENTRIFUGAL PUMPS FOR EVERY SERVICE 


Mention Where You Saw the Advertisement 
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Who Turns 
the Handle 
in Your 
Plant? 





You win—or you lose—depending upon how the hand valves 
are operated in processes requiring heat treatment. Products 
damaged or ruined by too much or too little heat costs industry 
a tremendous toll. And this loss is due entirely to expecting 
human beings to do the impossible—to “guess temperatures 
accurately. 


Mechanical control, on the other hand, takes the guess out of 
temperature control. Once set for a given temperature, the 
Sarco Temperature Regulator maintains exactly that temperature 
without attention. It can’t make a mistake. 


The Sarco is inexpensive to buy and to install. 
No pipe lines needed. It is entirely self-contained. 
Requires no compressed air, water pressure or elec- 
tricity to operate. It is also inexpensive to main- 
tain. 


30-DAY FREE TEST 
Send for a Sarco and try it for 30 days. If it 


doesn't do your work as you expect, send it back 
and you won t owe us a cent. 


Write for free Booklet S-96 
SARCO COMPANY, INC. 


183 MADISON AVE., NEW YORK CITY 


Boston, Buffalo, Chicago, Cleveland, Detroit, Philadelphia, Pittsburgh, St. Louis 
Peacock Bros., Montreal 


SARCO temrznarere 


The Spiral Motion Is the Trick 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 

Made of acid-resisting shale—practi- 
cally indestructible. 

Used by all big producers because of 
the intensive movements. 


OU BOE AEE ROSES OLE IES TE REALE EA OEE 


ea 











Samples on request. 


B. MIFFLIN HOOD CO., DAISY, TENN. 
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Jackson Moves Main 


Office 


The Jackson Engineering & Equipment 
Company of Los Angeles, representatives 
of the Fluor Construction Company and 
of Heat Transfer Products, Inc. (Petro- 
leum Division) recently announced the 
removal of their office from 909 East 
59th St., Los Angeles to 1022 Pacific Na- 
tional Bank Building in the same city. The 
new office will be under the management 
of Mr. Karl Finsterbusch who has been 
in charge of the company’s Pacific Coast 
business for the past year. Inquiries re- 
garding cooling towers, heat transfer 
equipment, absorption plants and construc- 
tion service will be promptly and capably 
handled when addressed to the new office. 
Other offices maintained by this company 
are at 90 West Street, New York City, 
2015 Magnolia Building, Dallas, Texas, 
and 502 National Bank of Commerce 
Building, Tulsa, Oklahoma. 





Machinery Company 
Organized 


The D. S. Mair Machinery Company, 
505 Esperson Bldg.; Houston, Texas, has 
been formed by D. S. (Stanley) Mair, 
to handle Machine Tools and accessories. 
Mr. Mair has been for 17 years with the 
Jos. T. Ryerson and Sons Company as 
branch manager. This organization is fa- 
miliar with the requirements of the oil 


industry in the way of machine tools, etc. 


Mr. Mair states that a complete line of 
Landis Chasers, made by the Landis Ma- 
chine Company of Waynesboro, Pennsyl- 
vania, is carried in stock in Houston. The 
D. S. Mair Machinery Company are the 
representatives for Landis Machine Com- 


pany in Texas. 





Shreveport, Louisiana—At a cost of 
about $250,000, the Shreveport Producing 
& Refining Company has made extensive 
improvements and enlargements at its 
Jewella plant, Shreveport; and as a result 
the capacity of the plant will be increased 
over 7000 barrels, raising it to around 12; 
000 barrels a day. New equipment in- 
cludes a pipe still with its auxiliary equip- 
ment of pimps; eight new 1500-barrel run- 
down tanks} two 80,000-barrel crude stor 
age tanks; a 244-horsepower boiler; ad- 
dition to loading rack capacity; 2 new 
compressor unit; pumps, and heat ¢© 


changers. 
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EVERY ENGINEER KNOWS 


WHAT A GREAT INDUSTRIAL LEADER DID NOT 


“That Steam Should be Purified” 


) 
; 


ANDREWS-BRADSHAW COMPANY division of BLAW-KNOX COMPANY 


“What?” he said, “I thought all steam 
was pure of itself—I didn’t know it had 


to be cleaned.” 


Every engineer admits the desirability 
of clean, dry steam and its beneficent 
and economical effect in use. 


All are not agreed, however, on the 
methods to be employed to achieve 
this condition. 


Complete purification is necessary—par- 
tial purification is useless. 


These things are discussed in an inter- 
esting way in the bulletin entitled 


“A CUBIC FOOT OF 
STEAM VISUALIZED” 


It is free to engineers and others who 
deal with steam problems. 


USE THE COUPON 





(ee 


Please send booklet entitled “A CUBIC FOOT OF STEAM VISUALIZED” 





Name 


Street 








City 


Mention Where You Saw the Advertisement 





605 Farmers Bank Bldg., Pittsburgh, Pa. 
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New Improved 


Alligator Oil Thief 


3-inch Quick Opening Trap or 

2-inch Quick Opening Trap 
(No Tools Required) 

Can’t Stick 

No Clogging 





RS. Easily Adjusted 
Alligator 
Oil Thief SAMPLES accurately taken at any depth by 


use of GAGE POLE or CHAIN. 


12-inch OIL THIEF adjustable for 
bottom settlings samples up to 21 
inches. Rugged construction. 





Manufactured by 


The Refinery Supply Company 


Largest Scientific Material House in the Southwest 


TULSA, OKLA. DALLAS, TEXAS 
Fourth and Detroit Sts. 3404-06 Main Street 














A Perfect Seal— | 
With Reduced Gland Pressure 





Send for a copy of 
this new bulletin eon- 
taining data on the 
applications of “V” 
Pilot in the oil in- 


S OME packings are 
kept tight only by 
constantly increasing the 
gland pressure. 


But not “V” Pilot! 


Because of its resilient 
asbestos back, “V” Pilot 
expands and sets the met- 
al to the rod, requiring 
reduction, rather than in- 
crease, in gland pressure 
until the perfect seal is 
obtained with the mini- 
mum of friction. 

Not only does this “V” 


Pilot feature mean less 
wear on the rod or plun- 
ger—it is also a very def- 
inite assurance of longer 
packing service. 

You can more general- 
ly use “V” Pilot through- 
out the refinery and gaso- 
line plant than any other 
packing. Give “V” Pilot 
a trial. Get in touch with 
the nearest distributor— 
or if you wish, write us 
for prices and complete 
information. 


7HE NEW JERSEY ASBESTOS COMPANY 
One Water Street, New York, N. Y. 


Philadelphia 


San Francisco 





Baltimore 
17 So. Gay St. 


dustry. 216 Walnut St 37 Spear St. 
Boston Norf Wilmington, Cal. 
148 Pearl St. E ay 236 Avalon Bivd. 


“Houston, Texas 


oO 

iil E. 
exas Rubber an 
eaumont, Fort Worth, Shreveport 


T 
Norvell-Wilder Hardware Company, 





“Vv” PILOT PACKING 
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Phillips Plant to Handle 
Hydrogen Sulphide Gas 


Bartlesville, Okla—Construction work 


_ has started by the Phillips Petroleum Com. 


pany on a new natural gasoline plant of 
special design, located in the Church and 
Fields oil pool, near McCamey, Upton 
County, Texas, which will be the largest 
plant of this kind ever built. 

The plant is designed to handle approxi- 
mately 50,000,000 cubic feet of gas per 
day and to produce 75,000 gallons of nat- 
ural gasoline every 24 hours. The gas 
in this area, while rich in gasoline content, 
contains large quantities of hydrogen sul- 
phide, a poisonous gas, and the plant has 
been designed especially to handle this 
difficult situation from a manufacturing 
standpoint and for the protection of em- 
ployes. 

In addition the gas is corrosive and the 
parts of the plant where the gas comes 
into contact with metal will all be made 
from alloy metals other than steel. Ex- 
tensive experiments by the company with 
this type of gas and in corrosion will 
cause the use of some entirely new mate- 
rials. new design and_ construction 
methods. 

The plant is located about halfway be- 
tween the towns of McCamey and Odessa 
in Upton County, and will be called the 
McCamey plant. Shipments of the fin- 
ished product will be made by a 25-mile 
pipe line to McCamey. The plant should 
be running some time in December, ac- 
cording to Phillips officials. Motive 
power for the manufacturing operations 
will be furnished by twelve 400 horsepower 
gas engines, while other parts of the plant 
will be commensurate with its size and 
the amount of daily production. 





G. M. Jackson, president and general 
manager of the Jackson Engineering & 
Equipment Company of Los Angeles, re- 
cently returned to that city after a six 
months’ absence in New York and the 
Mid-Continent, during which time addi- 
tional arrangements were concluded for 
the distribution of Fluor Cooling Towers 
in all Eastern territory. A considerable 
portion of Mr. Jackson’s time was spent 
with the engineers of Heat Transfer Prod- 
ucts, Inc., of New York, in developing 4 
standard line of heat exchange equipment 
for the petroleum industry, which will be 
distributed through the Jackson Engineet- 
ing & Equipment Company. This com 
pany has recently opened a new office 
Room 509, 90 West Street, New York 
City. 





Tulsa.—Proposing to have each ™ 
operation about September 15, the 
Thermal Oil & Gas Company of Tulsa 
is building two 5000-gallon natural 
gasoline plants in Oklahoma. One ® 
located between Bristow and Slick ™ 
Section 13-15-9, and the other is about 
four miles east of Wewoka in Section 


1-8-8. 
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REED AIR IS CLEAN AIR 











———— 
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3 Unit Type 
SCF Reed Air 
Filters, protect- 
ing engines at 
compressor  sta- 


tion, Blair, Okla. 
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The Reed principle of scientific air filtration insures: 


1. Highest Efficiency_in Dust Removal: because the crimped-wire filtering 
media used in Reed Filters exclusively, divides air into innumerable fine 
= and brings it into positive contact with the adhesive coated 
aments. 


2. Lowest Operating Cost: because the graduated density of the media 
Prevents restriction of air flow and increases resistance from excessive 
ust accumulation on the face of the filter. 


3. Largest Dust Capacity: because Reed crimped-wire offers the maxi- 
mum amount of adhesive coated surface for holding the dust—over 1500 
square feet in each filter cell. 


REED AIR FILTER CO., INC. 
LOUISVILLE, KY. 


Distributed by 


SMITH SEPARATOR 





HOUSTON FORT WORTH 


MP cca 
Mt 


In view of the above advantages, Reed Air Filters have 
become the preferred means of keeping dust laden air 
out of compressors and engines in hundreds of installa- 
tions throughout the Oil Industry? 


A Smith Separator Company representative will gladly 
explain in detail how you may obtain clean air at mini- 
mum cost with Reed Air Filters. 





_ 


Send to Smith Separator Company, 
Bex 2003, Tulsa, Oklahoma, 
for Illustrated Catalogue 


Reed Air 


i ee ee ee 
TRADE MARK 


filters we: METAL 
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SHREVEPORT LOS ANGELES 
Mention Where You Saw the Advertisement 

















THE REFINER AND NATURAL GASOLINE MANUFACTURER 








_Abstracts of Technical Literature 
Of Particular Interest to the Plant Operator 












Cracking 

Cracking, Especially of Lignite Tars 
and Shale Oils, by the Blumner Process. 
Karsten. (Oecesterr. Chem.-Ztg., 39-9 
(1928) C. A., Vol. 22, No. 11, pp, 2050-51.) 
A description is given of the Blumner proc- 
ess, German patent 338,846 (1922.) Crude 
oil, shale oil, low-quality lignite tars or 
tars of any kind are pumped and injected 
through a pipe lowered into molten lead 


contained in an autoclave, heated exter- 
nally. The charged oil bubbles to the sur- 
face of the melt without touching the 
walls of the heated zone. The process is 
carried on under pressure of 35-40 at- 
mospheres at about 450 degrees C., the 
cracking temperature of the oil. Auto- 
matic circulation of the melt causes con- 
stant heat transfer from the source of the 
oil, thus preventing overheating and cok- 




















One of our Special Atmospheric Cooling Towers installed at an Oklahoma 
refinery. This is the largest single Atmospheric Cooling Tower in the world, 
as far as we know. 


Buy a Cooling Tower 
On Which You Can Depend 


HE lowest priced cooling tower you can buy is apt to prove the 
most expensive in the long run. Buy a cooling tower on which 
you can depend and you have successfully solved your water cooling 


problems. 


In many cases a correctly designed cooling tower or spray pond 
will return its entire cost during the first year or so. With responsible 
firms we are ready and willing to enter into an agreement whereby 
the cost of the tower is spread over a year or more so that the pay- 
ments can be made out of the savings effected. Our nearest repre- 
sentative will be very glad to explain this plan to you in detail. 


THE COOLING TOWER COMPANY, Inc: 


15 JOHN STREET 


Houston, Texas 


Local Representatives: 


NEW YORK 
Los Angeles, Calif. 


The {; A. Rossiter Co., Tulsa, Okla., ~N. O. Fleming Co., 
410 Union Nat’l Bank N. M. Muir, 5815 Maywood Ave., 
Building Kennedy Bldg. Huntington Park 





| 





Representatives in Other Principal Cities 
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ing. Advantages of the process are: larg- 
er yield of benzine of better quality, un- 
interrupted operation, greater safety and 
ability to handle crude and distillates 
simultaneously. The process is operated 
commercially in a plant near Berlin. 





Filtration 


Bleaching Action of Fuller’s Earth on 
Otls—(Neumann and Kober. Z. Angew, 
Chem. 40 337 (1927). Brit. Chem. Abs. -B. 
July 8, 1927, p. 493.) The bleaching 
value of an earth was determined by a 
standardized method of agitating a given 
quantity of the earth with an oil, filtering, 
and examining the clarified oil colori- 
metrically. As color standards, 0.05 per 
cent. solutions of Fat-soluble Yellow AT, 
R, or 3R in paraffin oil are quite suitable. 
With vegetable oils, earths heated at 600 
degrees give the greatest bleaching effect; 
but for mineral oils containing dyestuffs, 
untreated earths are more effective. This 
is explained by assuming that the unheat- 
ed earths have the greater surface area 
and the smaller pores, capable of retain- 
ing the crystalloid particles of the dye- 
stuffs; while the pores enlarged by heat- 
ing and driving out of the water can take 
in the colloidal matter, e.g., mucilage and 
albumin, of vegetable oils. The bleaching 
of an oil is attained by using 2-4 per cent. 
by weight of earth. Attempting to cor- 
relate bleaching activity and chemical 
constitution, the authors determined water 
loss and soluble alumina and iron oxide 
in earths heated for definite periods at 
temperatures up to 1000 degrees. With 
five proprietary earths the water loss rose 
sharply to about 12 per cent. between 500 
degrees and 600 degrees, and the soluble 
oxides reached a maximum between the 
same temperatures, but decreased rapidly 
between 800 degrees and 1000. In two 
cases the water loss rose steadily from 
100 degrees to 900 degrees, and in one of 
these, an American earth, the soluble ox- 
ides were fairly constant at 8 per cent. as 
high as 800 degrees. These earths, with 
the exception of the American, gave the 
maximum bleaching effect on soya bean 
oil after treatment at 600 degrees, this 
property increasing rapidly after heating 
at 100-300 degrees and falling again at 
800 degrees. The American oil gave its 
maximum effect at 300 degrees. 

It is concluded that all the observed 
phenomena can be adequately explained on 
a physical-absorption basis. 


Treatment 

New Ways of Purifying Oil. Stege- 
mann. (Z. Angew Chem., June 9, 1928, P. 
626. Libr. Bull., U. O. P. Co., Vol. 3, No. 
27.) Petroleum, brown coal tar oil, and 
crude benzol can be refined successfully 
with hydrofluoric acid. More or less 
hydrofluoric acid is required, depending 
on the purpose to which the oil is applied. 
Very favorable results are obtained by 
treating the oil at ordinary temperature 
with 3-4 per cent. of the acid for four 
hours. A crude benzol having a bromie 
number of 6 and sulfur content of 0.36 
per cent. after this treatment scarcely 
should any reaction~ with sulpuri acid. 
the bromine number dropped to '.2, oF 
ganic sulfur was found only in traces, a 
Sulfur A could not be detected. Even 
with 1 per cent. of hydrofluoric «cid 4 
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nnouncement 


We desire to bring to your attention the fact that we have 
added to our well established line of equipment a department 
specializing in Heat Exchangers, Heaters, Coolers, Reflux Con- 
densers, Partial Condensers, and similar apparatus particularly 
adaptable to the Oil Refining and Allied Industries. 


The thirty years experience of the J. P. Devine Manufacturing 
Company, Inc., in the manufacture of Condensers, Heaters, 
Evaporators, Dryers, Fractionating and Vacuum Apparatus, to- 
gether with their extensive shop facilities and engineering force, 
places them in a position second to none. The well earned reputa- 
tion of the Devine Company has been built up, not only by the 
design and excellence of its output, but also through the service 
it renders its customers. Our shop and equipment are the very 
latest and places us in a position to not only supply high-class 
equipment, but make prompt deliveries. 


The Devine Company specializes in heating, cooling, condens- 
ing, evaporating, drying and fractionating equipment. We would 
like to have the opportunity of securing your business along these 
lines, and ask that you place us on your list so that whenever you 
are in the market for this class of equipment we will receive your 
specifications and have the opportunity of quoting upon your re- 
quirements. 


J. P. Devine Manufacturing Co., Inc. 
Buffalo, New York 
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benzol can be obtained which is entirely 
stable to light and air. The hydrofluoric 


acid boils at 20 degrees C. and is easily 
: separated from the treated oil by warming 
The residue obtained is a very valuable 
pitch instead of the acid empyrcumatic 
} 
ann yess od. 


resins formed in sulfuric-acid treatment; 
the residues from the sulfuric-acid treat. 
ment of benzol are of no value and those 
from pertoleum oils require to be neutral- 
ized before they can be used. Refining 
losses are much smaller with hydrofluoric 
than with sulfuric-acid treatment. 
_ Another purifying process especially 
suitable for benzol depends on the dehy- 
drogenating action of sulfur. A crude 
benzol with the bromine number 6 heated 
to 250 degrees C. for two hours with 1 
per cent. of sulfur then showed a bromine 
number of 0.6, and gave no reaction for 
Sulfur A. The refining loss is very small 
and the residue is again a valuable pitch. 
The Chemical Processes in Sulfuric- 
Acid Refining. Tausz. (Z. Angew Chem, 
June 9, 1928, p. 628. Libr. Bull., U. O. P. 
Co., Vol. 3, No. 27.) The very general use 
of sulfuric acid for refining is responsible 
for considerable losses of valuable oils, 








Tested J Into a deep tank of water, the air hose coupled on, pres- Little is known of the chemical processes 

sure opened up—and if there is a leak in a mile of Pitts- wihiith ‘teke place in this secthod ame 
fining. The author undertook to study 
the action of the sulfuric acid upon in- 


Pittsburgh Pipe Coil & Bending Co. dividual pure unsaturated hydrocarbons, 


P. O. Box 975, Pittsburgh, Pa. 


burgh Coil it is caught quick, it never reaches your plant. 
Blue print or rough sketch brings quotation. 


but the course of reaction is not the same 
in mixtures as with single pure com- 





pounds. The fact is established that the 
sulfuric acid may serve to condense two 
differing comgounds. Sulfur compounds 


have the property of yielding dye-like 
compounds by condensing with unsatu- 
rated hydrocarbons. Sulfuric acid acting 
upon thiophene and cyclopentadiene gives 
conten a red dye, upon thiophene and cyclohex- 
FOR EVERY Ok FIELD NEED ene, a green. All the dyes, whatever their 
color in the free state, are soluble in sul- 
FOR REFINERI E* furic acid with orange-yellow color. Oxy- 

gen compounds also give colored com- 


pounds. These may be formed by the at- 






















For the complex needs of the toxidation of unsaturates. j 
; , . In general, the color which appears | 
industry this company is excep- when benzines and benzols are shaken 
tionally equipped both in facil- with sulfuric acid is the result of a cor 
ities and in personnel, with a densation of sulfur or oxygen compounds 

with olefinic hydrocarbons. With longer 
background of vast experience action of the air the dye goes over to the 


well-known acid resin. 

. , : Acid Sludge from Oil Fractions from 
sion problems of leading oil Emba Crude Oil. Obryadchikov. (Nefty- 
concerns. Whether it’s a com- anoye Khoz., 14, 360-2 (1928). C. A. Vol 


plete plant or a fitting, put it up 22, No. 12, ». 2004.) The ace sue 
“ ea tia washed with water, the residue heated 1 
to “Power Piping. an oil bath to 130 degrees to 150 degrets 
C. At this temperature the coke separated 
from the tar. The separated tar was treat 


in meeting the power transmis- 














Kee) ed with air at 300 degrees C. and asphalts 

W melting at 80 degrees, 60 degrees and #0 i 
degrees C. were obtained. At 130 degrees : 
C. there were formed water and gas 4 HF 
per cent., asphalt 56.6 per cent., coke He i 


3 
pes 


; , — oe per cent.; at 150 degrees C. water and . 
W : * 51.82 nt, © 
PO ER Di PING Co. DITTSBU RGH poet gah cowry eg tadtess C. water 
and gas 13.94 per cent., asphalt 50.87 Pf 
cent., coke 35.19 per cent. The coke mu 
with some cheap oil could-be used as fut! 
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Chine. When the fittings or parts are right, the attendant 
“a hazards of cycling crude oils are lessened. Moreover, 
' ‘ View production is unhampered. 
e all- 
In such service, Hills-McCanna’s “Corrosion Resist- 
. ing Bronzes with the Strength of Steel” know no 
0 failures. Thev assure continued operation plus lower 
haken maintenance costs through longer life—freedom from 
a Coll 7 Ye blow-outs or shut-downs. 
ounds 4 Their hich thermal conductivity gives effective assur- 
jong ance of tight joints with no freezing — since no 
to the growth from repeated heating and cooling is suffered. 
: Specify Hills-McCanna for any “Severe Service” 
from parts such as Still Plugs—Thermometer Wells—Fit- 
Vefty- tings—Pump Parts—Gears—Bushings — Bearings — 
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In Gasoline 


Recovery 


THE “VIGILANT” 
Oil Level Regulator 


In manufacturing gasoline by absorb- 
ing it in oil and then separating it 
from the oil by distillation, a cons- 
tant oil level must be maintained in 
both the absorbing tank and still. 
For this purpose, we offer the “Vigilant” Oil Level Regulator, ad- 
justable to any type of absorber or steam still, which maintains a 
constant oil level under all conditions of temperature and pressure. 


It is an Automatic Regulator of the Oil Supply 
in Absorber Tanks 
Regulator mounted on side of tank, so that center of chamber is 
opposite to oil level desired. 
WRITE for the Chaplin-Fulton 60-page catalog! It’s free—and con- 
tains data on our many time-tested and proven gas regulators, that you 
will find invaluable in your work. 


The Chaplin-Fulton Mfg. Co. 


Organized 1884—oldest builders of gas regulators in the country. Built in all 
sizes, from l-inch to 24 inches; for all service, 1 oz. up to 1,600 Ibs. Pressure 
to square inch. 





28-40 Penn Ave., Pittsburgh, Pa. 

















Heavy Duty Expanders for 
Still Tubes 





Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 


Established 1870 
Expanders since 1884 
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This coke contains up to 2 per cent, of 
ash and could not be used for electrodes, 

Treatment of Bottoms from the Lubri- 
cating-Oil Fraction of Emba Crude Ojj 
Chernozhukov. (Neftyanoye Khoz. 13, 
188 (1927). C. A., Vol. 22, No. 12, pb. 
2265.) The heavy bottoms were treated 
with a mixture of two parts of sulfuric 
acid and one part of naphthenic acids left 
from treatment of engine oils. Forty-fiye 
per cent. of oil could be separated this 
way. 

Refrigeration 


Increasing Efficiency of Refrigerating 
Systems. Hilger (Ice and Refrig., Vol, 
74, No. 4, April, 1928, pp. 403-406.) Ap- 
paratus and methods for increasing ef- 
ficiency of refrigerating machines; rela- 
tionship of temperatures and pressures of 
working refrigerants; effect of non- 
condensable gases; control and regulation 
of evaporators; describes and illustrates 
various apparatus and methods which may 
be used to increase operating efficiency 
of compression refrigerating system. 


Of Particular Interest to the Refinery 
and Chemical Engineer 


Corrosion 


The Practical Problems of Corrosion. 
Part III. The Formation of Rust and Its 
Consequences. Evans. (J. S. C. I., March 
9, 1928, p. 1928, p. 557, Libr., Bull., U. 0. 
P. Co., Vol. 3, No. 13, pp. 125-26.) Rust 
formed under water is composed mainly 
of ferric hydroxide or hydrated ferric ox- 
ide, yellowish-brown, and a greenish fer- 
rosoferric hydroxide, perhaps Fe;0..xH.0, 
underneath where oxygen has less ready 
access. The rust usually contains also 
small quantities of chloride, sulfate, phos- 
phate (from the metal) and carbonate. 
The chlorides and sulfates are often. de- 
scribed as basic, but there may be merely 
ferric hydroxide with absorbed ferric 
chloride and sulfate. 

The great bulkiness of freshly formed 
rust or rust sludge is much more impor- 
tant than its chemical composition. This 
sludge even after a month’s settling may 
occupy a volume from 130 to 320 times the 
volume of the iron destroyed; which ex- 
plains the readiness with which pipes are 
choked up by rust. Considerable water is 
probably enmeshed with the ferric com- 
pounds, but even the dry rust occupies 
more space than the original iron. Sheet 
aluminum when placed in water contait- 
ing chlorides and bicarbonates was cor- 
roded in pores just under the surface and 
blisters were raised by the voluminous 
aluminum hydroxide formed. Cast irom 
has been known to crack from the action 
of concentrated sulfuric acid; this was 
thought to be due to the formation of 
crystalline iron sulfate in pores, the grow 
ing crystals expanding with sufficient 
force to break the iron. Where iron has 
been buried in concrete and stray electric 
currents have led to corrosion of the 1rom, 
the concrete has in some cases been shat- 
tered. In one instance the iron stirrups 
originally %-inch thick had become cov 
ered with rust 3/16-14-inches thick, though 
the uncorroded iron was till 1/16-inch m 
thickness. In another the rust had not 
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ue When you're thinking about the price of engines, think also about the price you'll 
Bae have to pay for a shut-down due to engine failure. Dependability is more 
ed this vital than price. Hope Vertical Gas Engines have established a 


reputation for delivering dependable power at least 
cost—a cost which includes insurance against 
break-down losses. 
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INOW USED 

BY REFINERS 

WHO once thought 
MORE COSTLY FIRE 
BRICK necessary 





Write--Let us give you 
the facts concerning the 
Refractory Ef ficiency 
Aten, Tome and lower local freight 
rates of 


FIRE BRICK 


Address any Member 
Malakoff, Texas of the 


Texas Fire Brick 
Manufacturers Association 
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Acme Brick Company, 
Ft. Worth, Texas 


PROMOTING TEXAS FIRE BRICK ECONOMIES 











COLOR 


YOUR HIGH COMPRESSION 


GASOLINE 


A DISTINCTIVE COLOR 
Write us for samples of colors you wish to try 


INTERSTATE COLOR CO., Inc. 
41 PARK ROW NEW YORK 
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been precipitated immediately on the iron 
but in the concrete itself. 

Iron immersed in most waters will be 
progressively corroded at the anode if 
from any cause an electric current passes, 
and the first product of chemical action 
will be ferrous, soluble, and not deposited 
until it has passed into a region richer in 
oxygen where it becomes ferric and in- 
soluble. 

Calcium and magnesium sulfates in 
hard water even in very low concentra- 
tions shield immersed iron almost com- 
pletely from oxygen and corrosion js 
much slower in such waters than in dis- 
tilled water. Magnesium chloride is less 
corrosive than sodium chloride at low tem- 
peratures but at the boiling point the 
hydro chloric acid produced by the hydro- 
lysis of the magnesium chloride is cor- 
rosive even in absence of oxygen. 

The corrosion which results in the for- 
mation of voluminous precipitates in pores 
ig most apt to occur in metals which are 
under tension; and measurements have 
shown that with alternating stresses the 
endurance limit is reduced by this kind 
of corrosion much more than the tensile 
strength, because cracks form and spread. 

In atmospheric corrosion, therefore, the 
mechanical strength, the micro-structure, 
and the internal and external stresses on 
the metal are important factors. Yet the 
present-day laboratory corrosion tests take 
account only of chemical or at the most 
electrochemical action. 

Oil Flow in Pipes 

The Flow of Viscous Liquids Through 
Pipes. (Engineering, Vol. 125, No. 250, 
April 27, 1928, pp. 498-499.) Oils of vari- 
ous degrees of viscosity are frequently 
pumped through pipes to ships or to dis- 
tant storage tanks; to determine power 
required in given case and to choose most 
economical pumping plants and _ pipes, 
frictional resistance encountered by liquids 
when so transported must be known; 
presents formulas and charts by C. H. Lee 
for determining viscous turbulent flow, 
and describes method of using them. 

OF PARTICULAR INTEREST TO 
THE CHEMIST 
Testing and Analysis 

Improved Apparatus for Determining 
Melting Point by Electric Signal. Wick 
and Barchfield. (Die Chem. Fab., May 
16, 1928, p. 281. Libr. Bull, U. O. P. Co. 
Vol. 3, No. 26.) The melting-point block 
is set in a ring attached to a vertical sup- 
port. The tube containing the sample to 
be melted is placed in the block and on 
the sample rests a glass rod which holds 
up a contact arm, one end of which 1s 
connected to a battery attached on the 
support; the other is free, but for the 
glass, to drop upon the tip of a micrometer 
screw in the outer side of the ring sup 
port beyond the block. The melting o 
the sample allows the glass rod to drop, 
the contact arm then drops on the tip ol 
the micrometer screw, the electric circult 
is closed, and a signal is given. e 

The Determination of Small Quantites 
of Water in Mineral Oils. Boller. (Pe- 
troleum, Feb. 10, 1927, Chim, et. ind., Feb. 
1928, p. 243, Libr. Bull., U. O. P. Co. Vol. 
3, No. 13, p. 127.) A current of nitrogen 
or hydrogen is passed at the rate o! 10-15 


bubbles per 10 seconds through 100 g. of 


gi 
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Maximum yields; definite 
control of initial and end 
points of distillates; protec= 
tion of high viscosity lube 


oils, low operating costs} 
flexibility and ease of con= 


trol. 


All these factors are avail= 
able in unexcelled degree in 
Lummus Low Temperature 
Refining Plants. 


THE WALTER E. LUMMUS CO. 
173 Milk St. Boston, Mass. 
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O REFINERY can afford to 

overlook the saving in steam 
and time of separating, as well as 
tank maintenance, effected by Alcu- 
mite Steam Jets in sludge separators 
or cookers. 





These acid-proof Jets prevent damage 
to the cookers because they eliminate 
vibration. They operate under steam 
pressures up to 150 Ibs. per sq. in., 
thus giving very efficient agitation. 


Alcumite Steam Jets are giving excel- 
lent service in sludge cookers, and 
have remarkable resistance to the dual 
action of acid and steam. 


Full information on request 


The Duriron Company, Inc. 
Dayton, Ohio 














SPECIFY 
Kerlow 
Gratings 
and 
Safety Steps 
For: 








WALKWAYS AREAWAYS SUBWAYS 
Boiler Room Floors Fire Escapes Sidewalks 
Turbine Room Floors Platforms Trench Covers 


Write for Catalogue F66E 


KERLOW STEEL FLOORING COMPANY 


220-224 CULVER AVE., JERSEY CITY, N. J. 








mineral oil heated on an oil bath to 13) 
140 degrees, a tube containing calcium 
carbide in grains 3-4 mm. in diam., heate/ 
to 130-140 degrees, and an absorption tube 
containing cuprous ammoniacal solution, 
The acetylene produced by the action of 
the water upon the calcium carbide forms 
cuprous carbide as a precipitate in the 
cuprous solution which may be determined 
either (a) volumetrically or (b) gravimet. 
rically, after filtering and washing with 
water containing 2 per cent. of ammonia 

(a) The precipitate is dissolved in , 
solution of ferric sulfate and the ferroys 
sulfate formed corresponding to the cup- 
rous carbide is titrated with 0.1 N. per. 
manganate of which 1 c.c. is equivalent to 
1.802 mg. HO. 

(b) The precipitate is dissolved in di- 
lute sulfuric acid and the copper is pre- 
cipitated with hydrogen sulfide and 
weighed as copper oxide, of which 01 g. 

The method is applicable to very small 
quantities of water for which Marcusson’s 
xylol method does not give sufficiently 
accurate readings. 


Results of Research and Investigational 
Work 


The Separation of the Components of 
Petroleum. (Part V. Edge Filtration. Part 
I. The Isolation of Waxes from Untopped 
Crude Oil without Pyrolysis. Gordon and 
Marshall. Jour. Soc. Chem. Ind. July 15, 
1927, p. 304T.) As the title indicates, this 
is the fifth of a series of reports upon 
the general subject. It was previously 
shown that wax probably exists in the 
original crude petroleum instead of being 
formed by some pyrolytic process in dis- 
tillation; and that it is kept from separat- 
ing out on chilling by the protective col- 
loidal action of the heavy petroleum hy- 
drocarbons present. The aim of this new 
work was to show that the wax sub- 
stances can be made to separate out by 
the use merely of edge filtration and of 
solvents. 

An untopped Persian crude was used 
for the experiments, with a laboratory 
model of the Hele-Shaw stream-line filter. 
Four filtrations were made of one sample, 
and from the second residue dissolved in 
carbon tetrachloride a wax was obtained. 
A later series of filtrations showed that 
not only was paraffin material separable 
from the asphaltic residue, but so, 100, 
was wax also present in solution in the 
light components of the filtrate trom 
which it could be separated by evapora 
tion. 

All the waxes separated appeared t 
be amorphous, though quite free from oil. 
They were hard and brittle and resembled 
plaster of Paris that has set. 

Some preliminary tests upon the effec! 
of topping with steam before filtering 
duced the amount of residue obtainable 
by edge filtration. This raises the que 
tion, did the steam destroy some of the 
colloidal material, are the light fraction 
necessary to help separate the colloids, 
is the difference merely the resait 4 
change in viscosity or surface tension: - 
answer, an investigation is being made 0! 
the effect on the crude oil of removing 
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Refinery Walkway (Type A) 





A Gulf Publishing Company Publication 


ARROWHEAD GRATING 


AND TREADS 
For the Oil Industry 








ARROWHEAD GRATING 
Type A—For Walkways. 
Type H—For Floors. 


Type M—Rectangular. 


Strong—non-slippable—well-appzaring. 


ARROWHEAD TREADS 


The heavy nosing bar defines front. 


The non-slip quality makes them safe. 
They bolt direct to stringers. 


Write for our Handbook 











431 West Fifth Street 


ARROWHEAD IRON WORKS, Inc. 


Kansas City, Missouri 
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For cracking process in oil refineries we furnish Aluminum Armored 
Asbestos filled Gaskets and Corrugated Armco Iron or Monel Metal 
Asbestos encased. 


Copper rings 3/16” thick for 4 and 5” O. D. tubing. 
Washers or gaskets made of Aluminum, Copper and other Metals. 


Write for Prices. 


METALLO GASKET CO. 


NEW BRUNSWICK, N. J. 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 




















Absolute Protection 


The use of the Pulmosan Chemical Cart- 
ridge Respirator will eliminate the. danger 
arising from poisonous fumes and vapors 
when paint spraying. 


This respirator received the highest rating 


vee oe from the National Safety Council Committee 
Descriptive . 

; on Spray Coating. 
Literature 


Pulmosan Safety Equipment Corp. 


174 Johnson St., Brooklyn, N. Y. 
i ee ey 
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the light fractions by a method which can- 
not involve pyrolysis. 


The Separation: of the Components 
of Petroleum. Part VI.: The Action 
of Glacial Acetic Acid. (Gordon ang 
Kerry. J. S. C. I. Nov. 18, 1927 b. 
430T. Libr. Bull., U. O. P. Co., Vol, 2 
No 48, pp. 433-34., No. 49, pp. 443-44), 
Untopped Persian petroleum with a sp. gr. 
of 0.838, and an asphalt content of about 
3 per cent (Kissling’s method) was em- 
ployed for these studies. Glacial acetic 
acid extraction gave a red solution con- 
taining very volatile components which 
crawled over the edge of the dish and in 
a flask, even, escaped through the cork. 
This did not occur with-absolute alcohol 
as the solvent. The black, viscous resi- 
due when filtered gave (1) a black, waxy 
paste and (2) an,“asphaltic residue.” Bet- 
ter results, easier working, were yielded 
by strictly anhydrous acid. 


On the second tria! 300 cc. of insoluble 
oil was left from 600 cc. of crude; this 
contained 30.4 g. of asphaltic residue. The 
acid-soluble portion was fractioned by 
adding successive portions of water. 
Heavy loss of volatiles took place in dehy- 
drating. All fractions flashed at about 
50°. 

The acid-insoluble portion had the same 
flash point. Its color was not removed 
by bone char or fuller’s earth. It was 
separated into two fractions by hot ace- 
tone; when cold, acetone gave no separa- 
tion. Asphaltic residue, dark-brown, waxy 
paste, melting point 35° ; soluble in carbon 
bisulfide, carbon tetrachloride, benzene, 
pinene; partially soluble in ether, chloro- 
form, hot glacial acetic acid, and _ hot 
alcohol; not in cold alcohol. 


Yields of asphaltic residue from crude 
by the use of other solvents than acetic 
acid: amyl alcohol, 3.2 g. from 100 c. ¢; 
absolute alcohol, 3 g.; by absolute alcohol 
added to ether solution, 4 g.; chloroform, 
1.5 g.; ether, 4.3 g.; by filtration after 
topping with open steam, 2.4 g. These 
were all similar in appearance, gravity, 
and solubilities. 


It is probable that the asphaltic material 
is in suspension in the petroleum and that 
the effect of the solvents is to remove 
the protective membrane of oil, allowing 
some of the asphaltic, waxy material to 
drop out of suspension. The wax as fil 
tered off may be amorphous or may have 
crystallized... The effect of steam topping 
is also to coagulate a portion of the a 
phaltic substance—not necessarily a PY 
rolytic action. In some previous work, 
less asphaltic residue was obtained from 
steam-topped oil than from the origina 
crude, by edge filtration. The pack had 
to be loosened in order for the toppet 
oil to filter and apparently the colloid pat- 
ticles passed between the sheets of paper 
and were hot recovered. Had steam °” 
agulation thrown out more “asphalt” that 
was taken out of the crude by edge filtre 
tion, the balance, of course, would have 
been on the other side. 

1000 c. c. of oil + 2500 c. « glacial 
acetic acid gave a solution which was frat- 
tionated by successive additions of walt 
into five, increasingly-heavier fractiom 
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TO TUBE CLEANERS 





Roto Air-Driven Heavy Duty Cleaner 
For 


CRACKING STILLS 


THE ROTOCO. “Se NEWARK, N. J. 




















When The Pump 
The Plant Stops — 


— 





Stops~ 








Monufacty re rs of Steam Turbines, Centrifugal Pumps, Centrifugal Blowers and Compressors, Double Helical Speed Reducing 








S Bins uninterrupted operation of a plant may depend upon a pump or pumps handling water or other liquids. 
It is good economy, therefore, to select a reliable pump, one that is well built in every particular, and by a 
manufacturer of high standing. 


For one thing, parts subject to wear, such as wearing rings, impellers, shaft sleeves, bearings, etc., should be 
made to limit gages on an interchangeable basis, as in De Laval Pumps, so that parts for replacement may be 
obtained at once from the factory and inserted by unskilled men, without requiring to be fitted. The purchaser 
should also insist upon guarantees of efficiency, head delivery, and other characteristics. 


De Laval pumping machinery is guaranteed as to performance and fulfillment of guarantees is demonstrated by 
tests before shipment from our Works. 


Ask for Catalog C-116 


e Laval Steam Turbine Co. 


LOCAL OFFICES LOCAL OFFICES 
Atlanta Cleveland Helena T. N J St. Paul Seattle 
Boston Denver Honolulu renton, cw ersey Salt Lake City Spokane 
Charlotte Duluth Houston Kansas City Montreal New Orleans Pittsburgh San Francisco Toronto 
Chicago Havana Indianapolis Los Angeles New York Philadelphia Portland, Ore. Vancouver 











Gears, Worm Reduction Gears, Hydraulic Turbines, Flexible Couplings and Special Centrifugal Machinery. 
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Ask for Names 


of some of the 


concerns who use the 


Campbell Steam 
Flow Controller 


on their 
OIL STILLS 


The Campbell Steam Flow Con- 
troller is used by many of the larg- 
est refineries. We will gladly furnish 
you with a partial list so that you 
can investigate the merits of this 
remarkable control if you wish. 


This device is scientifically design- 
ed to control, indicate, and record, 
the number of pounds of steam per 
hour used by any still. Flow rate 

uickly varied at will. Very rugged. 

Basily installed. Readily understood 
by operators. Wherever there is 
pressure drop in any refinery pro- 
cess work, the Campbell controller 
is applicable. 


Fill in, Tear off, and Mail Se 


The CAMPBELL ENGINEERING CO. 
Short Hills, N. J. 
Manufacturers of the TAR BABY BURN- 
ER, to handle Fuel Oils, Water Gas Tar, 

Acid Sludge, and Residue Fuels. 
Without obligating us in any way, please 
send list of names of users of ( ) the 


Watermelon Type, ( ) the Pumpkin 
Seed Type, ‘tia the Tar Baby Oil 











Fraction 1 was highly fluorescent; frac- 
tion 5 had a terpene-like odor. 


Acid-insoluble oil dissolved in ether, 
fractionated by successive additions of ab- 
solute alcohol. Heaviest fractions came 
out first. After adding excess of alcohol, 
water was added; this threw out an oil 
of high gravity, marked fluorescence, and 
very soluble in alcohol. The preceding 
six fractions were progressively lighter in 
color and more fluorescent. 


Asphalt insoluble in acetic acid dis- 
solved in carbon bisulphide, and was de- 
colorized by bone char; the refined as- 
phalt cooled in carbon bisulphide was 
made to yield several crops of wax crys- 
tals. A solution of the asphalt in carbon 
tetrachloride was passed through bone 
char and a brown oil was extracted from 
the char by carbon bisulfide. Ether and 
chloroform each dissolved about four- 
fifths of the refined asphalt. The solu- 
tion in each case contained white wax 
and brown oil, which was probably present 
as a fine and stable emulsion. 


100 c. c. of crude oil was also frac- 
tionated from ether solution by adding, 
first, alcohol and then water. The first 
fractions were black or brown-black, but 
became progressively lighter and possessed 
fluorescence. 

eee 
New Uses 

New Synthetic Oils. Wulff. (Z. angew 
Chem., June 9, 1928, p. 626. Libr. Bull., U. 
O. P. Co., Vol. 3, No. 27). A process is 
described for making high-grade lubri- 
cants from aromatic hydrocarbons and 
olefines with the aid of catalyzers of the 
Friedel-Craft reaction. By the action of 
olefines, as ethylene, propylene, butylene, 
and higher olefines upon benzol, toluol, 
naphthalene, and oils which contain aro- 
matics, for instance coal-tar oil, and tetra- 
lin, in presence of halides of aluminum, 
iron, or boron, at temperatures up to 
350° C., oils are obtained which resemble 
the American lubricating oils. For ex- 
ample, a rotating bomb of 4-5 liters capa- 
city is charged with 700 g. of naphthalene, 
40 g. aluminum chloride and ethylene to 
a pressure of 80-85 atmos., and heated and 
rotated. Pressure rises to about 120 
atmos. and then drops again, as heating is 
continued to 240° C. When the contents 
of the bomb cool to room temperature 
the pressure is 10-15 atmos. Yield, 1300 
g. of dark brown fluorescent oil. By 
steam-distilling, 1-2 per cent of lime be- 
ing added to bind the hydrochloric acid, 
10-15 per cent of ethyl and diethyl naph- 
thlene, principally, goes over. The lowest 
fractions are ethyl and butyl chloride, 
with small quantities of benzine. The 
crude oil treated with steam has a vis- 
cosity of 4.8°E. at 50° C. (122° F.), 
flash point 150° C., tar number 0.1-0.2 
per cent. By distilling, light oils for other 
purposes can be obtained, for instance, a 
bright light-green transformer oil, flash 
point 150°, viscosity 6°E. at 20°, cold point 
below -15°, tar number 0.09-0.10 per cent, 
sp. gr. 0.95. This distillate can be ob- 
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Che Warwick 


The South’s 
Finest Apartment Hotel 


HOUSTON, TEXAS 


wi RESIDENTIAL location 


unsurpassed. Only a few 
minutes to all leading 
shops and theatres, 


Most beautifully situated 
hotel in Houston. Facing 
beautiful Hermann Park, 
assuring an abundance of 
light and air. 


Permanent and Transient 
arrangements. 


Make your Houston home 
at the Warwick and en- 
joy the quiet and order- 
liness of a refined home. 


WALLACE C. O’LEARY 
President and Manager 
PHONE HADLEY 6622 
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“| WRIGHT-AUSTIN The Waterous Rotary Pump 


“EMERGENCY” 
High Pressure 3-Valve Steam Trap 





If your requirements include Rotary 
Pumps consider the Waterous in your 
specifications. You will find many high 
PRESSURES UP TO 250 LBS. grade features that will appeal to you. 


One valve after another goes into service as the Catalogue with detailed information on 


amount of condensation requires—or all three valves request. 
will open wide for “Emergency” slugs—and will close 
steam tight accordingly. 


Large and complete stock WATEROUS CoMPANY: 
always on hand. 
SAINT PAUL, MINNESOTA 





d MAINTENANCE ENGINEERING Also Makers of the Waterous Fire Hydrant 

g CORPORATION 

W. J. PEDDIE, President ofalerous, 

f Tel. Preston 2274-2275 P. O. Box 1402 as e 
HOUSTON, TEXAS Agents in Principal Cities. 
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loading your pip 





Serves in any plant 
equipment, regardless 
of service, pressure or 
temperature. 


METALASTIC 
INCORPORATED 
Jersey City, N. J. 
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tained in quantities of 70-75 per cent. By 
distilling off the low-boiling constituents 
up to 180° at 7 mm., 70 per cent of a 
highly viscous lubricant is obtained 8.6°E. 
at 50°, 3.5 at 80°, On refining with con- 
centrated sulfuric acid the crude oil loses 
2-3 per cent, and the tar number drops to 
0).02-0.04 per cent The reaction products 
may be determined by the reaction tem- 
perature or the quantity of ethylene. 
When boron fluoride is the catalyzer, the 
oils formed contain more hydrogen than 
with aluminum chloride. Otherwise, the 
oils have similar technical properties. The 
addition of small quantities of halogen 
acids and of certain metal chlorides ac- 
celerates the Friedel-Craft reaction. The 


halide of boron can be recovered very 





Pioneers 


IN THE 
Development 


of 


FORGED 
STEEL | 
FLANGES 











MADE IN 
| HOUSTON 


| Boiler Flanges 
| Tank Flanges 
| Pipe Flanges 
RIVETS 
Boiler Tubes 





HARRISBURG PIPE 
| & PIPE BENDING CO. 
| OF TEXAS : 
Sawyer and Winter Sts. 


HOUSTON, TEXAS 




















easily. The quantity of catalyzer to be 
added is 3-4 per cent. 


Natural Gasoline Industry 

Recoverable Hydrocarbons from Natur- 
al Gas and their Relation to the Compost- 
tion of Commercial Motor Fuel. (Cole- 
man. Meeting of Amer. Inst. of Chem. 
Engrs., St. Louis, Dec. 5-8, 1927. Libr. 
Bull., U. O. P. Co., Vol. 2, No. 50, pp. 
451-52). The first casinghead gas brought 
in is lean; that is, it consists mainly of 
methane, ethane, and propane. As the 
pressure in the gas reservoir gradually 
drops, larger quantities of butane, pentane, 
and then the higher hydrocarbons are 
found in the mixture. The question of 
how much butane should be held in the 
natural-gas gasoline depends upon (1) its 
value locally as a fuel, (2) the cost of 
recovering it, and (3) the relation, under 
existing conditions of storage and distribu- 
tion, between butane content and evapora- 
tion loss. 

In the absence of definite information 
upon the third point the Humble Oil and 
Refining Company determined vapor pres- 
sures and evaporation losses in gasoline 
containing known amounts of butane, as 
the gasoline was stored at the Baytown 
(Texas) refinery and transferred from 
storage to the city of Houston and to the 
local filling stations. When per cent 
losses were plotted against vapor pres- 
sures, the curve was nearly a straight line 
in the range of vapor pressure of practi- 
cally all present-day motor _ gasolines, 
namely, from 200 to 400 mm.; above 400 
mm. the curve tends to become asympto- 
tic and probably does become so at 760 
mm. 

This makes it possible to calculate per- 
centage losses at other vapor pressures, 
under similar conditions of storage and 
transfer. When the data were plotted on 
semi-log paper, the curve was a straight 
line. The percentages of propane present 
were from Raoult’s law and a krowledge 
of the percentages of propane ard butane 
in the mixtures calculated over to the 
percentages of butane which would give 
the same vapor pressures. These equival- 
ents were added to the actual butane pres- 
sures. It was found that the losses due 
to raising the butane content about 8 per 
cent amounted to only about 1.6 per cent 
over those taking place without added bu- 
tane; a fact which under no more severe 
evaportation conditions economically fav- 
ors the addition of the volatile constitu- 
ents so desirable from the standpoint of 
the consumer. 

Another set of conditions would require 
the determination of but one point on the 
vapor pressure-evaporation loss curve. 

The Engler distillation in no way re- 
flects the absolute vapor pressure of gaso- 
line. The I. B. P. of 60° F. is 26° above 
the boiling point of butane, which in some 
cases contributes 50 per cent of the total 
vapor pressure. Whereas under recovery 
by simple condensation the quantity over 
at 212° F. gives a rough measure of the 
pentane, hexane, etc., and by inference 
butane, with rectification no such clue is 
afforded by the Engler distillation. The 
gasoline industry should establish a specifi- 
cation for vapor pressure. 
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Announcement is made of the removal 1 
of the offices of Merco Nordstrom Valve 
Company, the Merrill Company and the 
Alloys Company in San Francisco, frog 
their Second Street address to the top 
floor of the building at 343 Sansome 
Street. Offices occupying approximately 
6000 square feet have been leased for a 
long period of years and a complete labo- 
ratory has been installed on the roof of 
the building to carry out experimental 
work. The Merrill Company occupied its 
old location for 15 years and the Valye 
Company was established as a subsidiary 
corporation in 1924. Prior to that time j 
was operated as a department of the Men 
rill Company. Announcement is also made. 
that the Chicago office of the Valve 
Company will be removed in October from: 
the People’s Gas Building to the Midland. 
Building. 
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The Superheater Company, 17 East 42nd 
Street, New York City, is distributing 4 
publication called “Steam Tables,” which 
give the properties of saturated and super | 
heated steam from 0.0886 to 3300 pounds, 
absolute pressure. The tables have been | 
compiled from Marks and Davis, A. § 
M. E. Committee on Properties of Steam 
and Extension of the Steam Tables, and 
Stodola, and are said to be in line with 
the present-day demand for data on the 
higher pressures. A convenient heat- ef- 
trophy diagram is included. Copies may 7 
be obtained by request from the company, 





UNION 
ACME 
HOIST 


Sizes 14, 14, 1 and 1% 
Tons. A Quick Acting 
Hoist, Light Weight, 
Easily carried around. 
The empty bottom 
hook can be raised to 
load by simply pulling 
slack of load chain. 
It can be lowered to 
load by pulling cord, 
which releases rat 
with the other hand 
pull hook down to 























load. 
Pressed Steel Plate 
Construction. Heat 





Treated Cut Steel 
Gears. Solid 

- Suspension from h 
to hook. 






New Complete Hoist Cat- 
alog now ready. Sent on 
request. 


Union Manufacturing 
Company 
NEW BRITAIN, CONN. 


Branch Offices where Stock is Carried 
New York City, 26 Cortlandt St. 
Chicago, Ill., 25 So. Jefferson 

San Francisco, 770 Folsom St. 
Cincinnati, Ohio, 306 Syracuse 
Houston, Texas, Mr. I. Van Tassel, 

705 First National Bank Bidg- 
































